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The Production Chief 


LSEWHERE in this week’s issue is announced the 

appointment of a Director of Production in the 

Department of the Air Member for Supply and 

Organisation. Lt. Col. Disney has had wide experi- 
ence in organising mass production, including aircraft 
equipment during the war 1914-18, and he will need it. 
Hisisgoing to be a man-size job. The amount of equip- 
ment carried by military aircraft is growing from day 
to day, and, as pointed out in Flight some months ago, 
it can almost be said that we have reached a position 
where the primary structure is of secondary importance 
from the point of view of the man-hours required to 
build it. It is the installation of equipment which runs 
away with the time, and Lt. Col. Disney might do worse 
than make his first act that of getting in touch with his 
“Opposite number ’’ in the Directorate of Equipment 
with a view to seeking simplification. 

In a leading article in Flight of December 12, 1935, 
attention was called to an earlier leading article (October 
17, 1935) entitled ‘‘ Output,’’ and to a warning uttered 
by Mr. Roy Fedden concerning the variety and lack of 
uniformity and standardisation, particularly in engine 
equipment. Accessories of different types and makes 
are being used, flanges and drives differ considerably. 
Many feel that this sort of multiplicity of equipment is 
unnecessary. It may, perhaps, be recollected that Mr. 
Fedden pleaded for the appointment of two experienced 
Production engineers to examine ways and means of 
simplification and standardisation, and to report upon 
new designs from a production point of view. It would 
appear that this is precisely what the new Director of 
Production has been appointed for. Mr. Fedden visual- 
sed two production engineers—one from a motor firm 
and one from a precision tool firm. Possibly Lt. Col. 


Disney does not possess all the qualifications demanded 


by Mr. Fedden; but his experience has covered a very 
wide field, and perhaps the Deputy Director who will, 
according to usual Air Ministry practice, have to be 
appointed, may be selected with the remaining qualifica- 
tions in view. 

The aircraft industry has been taking a good deal of 
interest in ‘‘ plastic’ materials of late, and it is certainly 
not a bad thing that the new Director of Production 
has had very extensive experience in this particular 
direction. It can hardly be expected that he will, by 
waving a magic wand, be able to introduce synthetic 
resins at once for use in the primary structure of air- 
craft, but already there are a great many uses in sight 
for these materials in the secondary structure and in the 
manufacture of equipment and components, and Lt.-Col. 
Disney’s advice and suggestions may well turn out to 
be of very material benefit to the aircraft industry. 

Closely connected with the establishment of a Direc- 
torate of Production is the announcement that the 
Austin and Rootes (Humber-Hillman) concerns are to 
undertake the establishment of works in which aircraft 
can be built in large quantities should the necessity arise. 
Last November, when giving evidence before the Royal 
Commission on Arms, Sir Eric Geddes outlined, in con- 
nection with a hypothetical case of machine-gun manu- 
facture, a system of ‘‘ shadow factories,’’ by means of 
which all the necessary plant would be made available 
for large quantity production. It is to be assumed that 
something of the same sort is contemplated in bringing 
motor car firms into the defence scheme. 

On the engine side, the new Director of Production 
will have to examine carefully the rival claims of a 
small number of types, built in part by large numbers 
of firms, and an increased number of types built largely 
by the firms which designed them. There are very good 
arguments on both sides, and only a man who is in a 
position to hear all the evidence and weigh up all the 
pros and cons, will be able to form a sound opinion. 
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Eggs and Baskets 


GREAT many shore-going people have been 

secretly wondering what would be the return for 

a good deal of their money if an enemy bomb 

were to score.a bull’s-eye on the deck of one of 

our carriers. It would seem that, though the ship might 

not be disabled, as an aircraft carrier she would be no 

further use that day, and the best thing she could do 

would be to return to harbour. Such a happening seems 

far from improbable in a naval war, but as the Admiralty 

has persisted in setting store by carriers, the shore-going 
people have felt that it was not for them to object. 

At last the doubts of the laymen have been put into 
words by no less a person than Viscount Trenchard. 
Speaking in the House of Lords last week in the defence 
debate, he said: ‘‘A carrier is only a bad aerodrome, 
and when I heard the noble earl, Lord Howe, talk about 
the Americans having ninety aeroplanes in one carrier 
I hoped we should never be so foolish as to copy that. 
You would put all the eggs in one basket, and one bomb, 
if it did not sink it, would make it useless.’’ Now that 
someone in authority has said it, it seems very obvious ; 
and yet would even Lord Trenchard venture to suggest 
that the Fleet should dispense with carriers? 

Before long all our cruisers and capital ships will carry 
one or more catapults with floatplanes to be launched 
by them, and these aircraft can be used in a naval 





supercharged Rolls-Royce Merlin ; small abdominal radiator, possibly denoting high-temperature cooling ; 
lights ; semi retractable undercarriage ; complete cockpit enclosure ; and cantilever tail plane. The covering is a stressed metal 
All these features are visible in this view of Fit. Lt. Christopher Staniland “posing ’’ the Battle over Heath Row. 
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engagement either as a supplement to the maching 
from the carrier, or as an alternative to them. Prb. 
ably it would be necessary for all these floatplanes tp 
be launched before the big guns of the ship were fireg 
and if the sea were very rough it might be impossible 
to recover more than a few of them after they hag 
finished their flights. There is no obvious way in which 
naval aircraft can go into action with a reasonable assy 
ance that the majority will be able to perform their 
functions throughout the action. Yet no fleet could dis 
pense with aircraft. Even the minimum service which 
they might render at the commencement of an action 
would certainly be important—possibly vital. A flee 
without aircraft could not hope to master an enemy of 
equal surface strength which had aircraft at its disposal 

So far as fleet actions are concerned, the best policy 
would seem to be to distribute your eggs among as man 
baskets as possible. That would suggest more carrie 
and perhaps smaller ones. Other possibilities which 
ought to be considered are the use of long-range flying 
boats, based on the shore, and (though this suggestion 
may shock some minds) airships carrying aeroplanes 
There are possibilities in both suggestions. 

Patrol of the ocean trade routes is another nava 
duty, and here there has not yet been nearly enougi 
use made of aircraft. Carriers could work on thes 
routes with but little danger, but here, far more than 
for fleet actions, the possibilities of airships deserve 
consideration. They are at least cheap. 
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THE WORLD'S FASTEST BOMBER : Inspecting the Fairey Battle from stem to stern one finds’: three-bladed Fairey airscreW; 


internal landing 
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Ai Running Commentary o 2 Air lopics 


Pardonable Pride 


OW that the Under-Secretary of State for Air has 

told the nation that the Hawker monoplane does 

well over 300 m.p.h. and that a second fighter— 
patently the new Supermarine— is expected to reach at 
least the same speed ; now that it has been stated officially 
that the Fairey Battle medium bomber could get to the 
coast from Hayes in just over ten minutes; and now that 
in the Armstrong- Whitworth Whitley we have a thoroughly 
up-to-date heavy bomber it becomes permissible for Flight 
to ruminate on the pronounced superiority of the latest 
British aeroplanes. 

Never before has this’country possessed a finer crop of 
prototypes. It excels even that of 1929, when the Hart, 
Fox II, Fury, and Firefly caused such cigar-chewing and 
shoulder-shrugging. W hereas at that time the brilliance 
of our designers was apparent chiefly in single- and two- 
seater types, the superiority is now marked also in the 
multi-engined class. Incidentally, since 1929 the speed of 
fighters and bombers has increased by no less than one- 
third. 


Sufficient Answer 


RITICISMS—mainly from France—have been directed 
or the Hawker monoplane. It is being put into quan- 

tity production for the R.A.F., and that should be 
sufficient answer. Whatever the shortcomings of the 
Hawker, it has been built, tested, and adopted, while 
France is still toying with some highly experimental aero- 
planes, fitted in some cases with obsolescent engines, and 
while a whole batch of fighters has been turned down by 
the U.S. Army Air Corps because the performance of the 
machines did not show sufficient improvement over that 
attained by standard types. 

Such machines as the Battle, Wellesley, and mid-wing 
Bristol are all, so far as is known, head and shoulders 
above comparable types abroad. The Whitley—precursor 
of a number of new heavy bombing types of advanced 
design—is as yet something of a dark horse, but doubtless, 
in its class, will perform to similar advantage. This type 
has been built in the light of experience gained with the 
Armstrong-Whitworth bomber-transport, and should prove 
considerably faster because of its smaller dimensions, The 
production Whitleys have been ordered ‘‘ straight off the 
drawing board.’’ 

At the moment we need a new two-seater fighter (the 
U.S. Army Air Corps has the fastest standard type) and 
More modernity, in certain respects, in the design of Fleet 
ahd marine aircraft. 

Doubtless the brains which have conceived such mag- 
Nificent machines as those already mentioned, and their 
equally if not more highly developed engines, will not 
fail us. 


A Tonic 


ANYONE who went to the lecture at the Students’ Sec- 
tion of the Royal Aeronautical Society last Monday 
expecting to listen to something fairly elementary 

must have received something of a shock. The subject 

was “The Monoplane Solution,’’ and dealt with the 

C.L.W. patented wing construction. In the main the lec- 

ture turned out to be a very learned explanation of the 

very complicated stressing of such a wing, and one might 
have expected the lecturer’s remarks to be right over the 
heads of most of the audience. Not a bit of it. The way 


in which many speakers tackled the lecturer during the 


discussion was perfectly joyous, and there was none of the 


mutual admiration society about the proceedings. 

The “ striking claims’ foreshadowed in the advan 
notice of the lecture did not materialise ; in fact, the lec- 
turer was rather taken to task for not explaining sufhi- 
ciently the advantages claimed for this particular type of 
wing construction. The very sound argument was 
advanced that a wing which could be more easily stressed 
might turn out lighter than one which required such very 
complicated stress calculations. 

If the youthful arguers were prone to carry their calcula 
tions to the ultimate decimal and somewhat overlook the 
fact that this is rather illogical while we start with rather 
doubtful assumptions in the first place, they may be for 
given. Their elders at the ‘‘real’’ R.Ae.S. lectures are 
sometimes not above reproach in this respect. The refresh- 
ing thing about the discussion was that the young speakers, 
so far from accepting at its face value everything that had 
been said, quite obviously were capable of thinking for 
themselves and did not hesitate to criticise. The result 
was that, although the lecture might have been given a 
more appropriate title, it and the ensuing discussion were 
extremely informative. The youngsters of the Students’ 
Section of the R.Ae.S. will be the aircraft designers of to 
morrow, and they certainly seem to promise very well 
indeed. 


Floating “‘ Archie”? Batteries 


HATEVER some of our old sea-lawyers may think 
W of the offensive capabilities of the aeroplane against 

the warship, it is significant that two cruisers of the 
British Navy have been converted to specialised anti-air- 
craft ships.. They are the 4,290-ton Curlew and Coventry 
—29-knot vessels—and their new armament is said to 
comprise batteries of anti-aircraft guns of the latest pat 
tern with appropriate modern high-angle fire-control 
systems. 

According to the Naval Correspondent of the Daily 
Telegraph their volume of fire is equivalent to that of 
an entire squadron of cruisers with standard high-angle 
armament. Our.own thoughts, were we afloat in the 
neighbourhood of Curlew or Coventry with hostile aircraft 
about, would turn in the direction of tin hats. 


Putting Out the Light 


HE ever-increasing tendency towards centralisation of 
Y fppedewin Se water and gas supplies has. raised som: 

pretty problems for those responsible for organising 
air raid defence resources, and a scheme for the metro- 
polis costing several million pounds is reported to ‘be 
taking shape. 

The electricity grid, serving vast areas with current 
from a comparatively few giant generating stations, 
presents a big enongh poser in itself. One suggestion is 
that manufacturing centres should have a stand-by system 
fed from underground diesel stations, which could be started 
up instantly in an emergency and economically maintained 
at other times. 

Even so, it seems to us that the overhead cables by which 
so many industrial districts receive their current are even 
more vulnerable than the power stations. The effect of a 
stray bomb in clese proximity to a pylon can well be 
imagined. (And, incidentally, probably .visualised with 
some satisfaction by everyday civil pilots.) 
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The Fairey Battle, First of the New} 


photograph) 


given for the ‘ Battle,’ but the 
objection to it being disclosed 


that, slightly over ten minutes after leaving the 

Fairey aercdrome, the machine could be over the 
South Coast.’’ If one had any real doubts about the sense 
—or otherwise—of recent secrecy-mongering by the Air 
Ministry, they were dispelled by this sentence from the 
““approved "’ information handed out to representatives of 
the Press at the recent demonstration at Fairey’s aero- 
drome at Heath Row, when Fit. Lt. C. S. Staniland gave 
one of his usual “finished '’ displays of demonstration fly- 
ing. Slow rolls very close to the ground, loops, upward 
rolls and vertically banked circuits of the aerodrome were 


the outstanding items from 
the spectacular point of 
view. To the more seriously 
minded, these evolutions 
were impressive because of 
the evidence which they 
provided of the ability of a 
two-seater medium bomber 
to be manceuvred almost as 
rapidly as a_ single-seater 
fighter. 

Owing to the fact that 
the Battle is fitted with a 
supercharged engine, the 
Rolls-Royce Merlin, it was 
not, of course, possible for 
Fit. Lt. Staniland to fly 
past at the machine’s maxi- 
mum speed of Harmonds- 
worth - to - the-South-Coast- 
in-slightly-more - than - ten - 
minutes, but in the dives he 
must have approached that 
speed quite closely, and the 
spectacle was certainly con 
vincing. ; 


The small frontal area 
of the twelve-cylinder 
Rolls-Royce: Merlin en- 
gine is well brought out 
in this end-on view. 


MARCH 26, 1936, 


Some idea of the beauti- 
ful plan form of the 
Fairey Battle may be 
gathered from this three- 
quarter rear view. 
(Flight photograph 


In its general design the 
Fairey Battle is a low-wing 
cantilever monoplane, chat 
acterised by wings of fairly 
high aspect ratio and by a 
beautifully slim fuselage 
which appears as near to 
streamline perfection as it 15 
practicable to get 
‘“ Perspex ’’ fairing overt 
coc kpits cannot, one would 
think, reduce the speed by 
very much, and the only 
other excrescences 
importance are tl 
wheel, faired portions 
main wheels, the wi! 
mast, and the arm « 
the pitot tube of th 
speed indicator. Such items 
as navigation lights and 
landing lights are com- 
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_PHALL HEAR of these BATTLES 


(Horace) 


New jHigugermance Medium Bombers : Stressed-skin Construction : All Armament Stowed Inside 



































small these panels are made. In the Battle the unsupported areas are 
quite small, to be sure, but even allowing for this fact, the total absence 
of waves and wrinkles is remarkable and is a testimony to the skill of 
designers and workers alike. This applies to the wings as well. 

It is almost superfluous to say that the Battle is equipped with large 
fillets at the wing roots, split trailing-edge flaps, retractable under- 
carriage, and trimming tabs on elevators and rudder. No modern 
military aircraft could be considered up to date without these. In this 
connection one might recall a fact sometimes apt to be overlooked : 
the Fairey Aviation Company was the first to introduce the trailing- 
edge flap, not only as a means to securing lower landing speed, but 
for improving the Cruising speed by bringing the fuselage to the atti- 
tude corresponding to minimum drag. The early Fairey flaps were not 
of the “‘split’’ type, that is a later development, but they did have 
a very considerable effect on performance. Incidentally, it is inter- 
esting to note, and is, perhaps, significant, that the Battle is not fitted 
with Handley-Page wing-tip slots. 


Undercarriage Retraction 


The retractable undercarriage has a somewhat unusual operating 
gear. The rods of the hydraulic rams project at an angle of approxi- 
mately 45 deg. behind the telescopic struts. The drag during take-off 
is probably unimportant, but one would have thought that these rods 
would be likely to become covered with dust and grit during the take- 
off, and that ‘some of this might be likely to be dragged into the 
cylinders. 

Each Dunlop wheel is carried on a single, semi-cantilever strut, and 
is provided with a small mudguard. The wheels retract into the wing 
by being swung back and up, a fairing under the trailing edge of the 
wing serving to reduce the air drag of the wheel portion which is not 











pletely buried inside the wings, 
and all armament is also carried 





“~~ internally, the Rotax orientable 
be landing lights in the leading edge 
ee. just beyond the undercarriage, 
Ww. and the red and green navigation 
lights in covered cut-outs at the 

wing tips. 
From a structural point of view 
the the Battle is interesting chiefly on 
wing account of the use of stressed-skin 
har- construction. At present the 
airly actual details may not be dis- 
~ 2 closed, but the workmanship was 
age, a joy to behold. It is by no 
>t. means easy to persuade a thin 
it is metal skin to lie absolutely 


The smooth. Usually the appearance 
Is marred by unsightly waves in 


ie 
a the panels between the reinforcing 
: to internal stringers, no matter how 
only 
any Single-strut cantilever wheel 
tail Suspension is a feature of the 
the Fairey Battle. Note the 
less orientable landing lights in the 
vies leading edge. The Fairey 
— three-bladed airscrew is of 
a small diameter, so that a low 
e 5 


undercarriage can be used. 
and Flight photograph.) 
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quite buried inside the wing. A warning device 
is fitted which, when the engine is throttled 
back, shows the word ‘‘ wheels’’ in lights on 
the dashboard, and an electric horn blows. As 
the undercarriage begins to extend, the word 
disappears and the horn ceases to blow, while a 
red light appears instead and remains until the 
wheels are fully down; a green light then 
appears. The undercarriage is hydraulically 
operated by an engine-driven pump, a hand 
pump being provided for emergencies. 

The power plant used in the Fairey Battle is 
a Rolls-Royce Merlin. This twelve-cylinder 
engine is of the vee type, with liquid cooling. 
Its small frontal area can be gathered from the 
photograph on p 320. The engine drives a 
three-bladed Fairey metal airscrew, and during 
the demonstrations it was obvious that with 
the Battle a speed range has been reached at 


The undercarriage of the Fairey Battle retracts upwards and backwards into 
recesses in the wings. A fairing helps to streamline the uncovered portion 
of the wheel. (flight photograph.) 
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At the demonstration (left to right): 
Fit. Lt. C. S. Staniland, chief test pilot ; 
Mr. C. R. Fairey, constructor of the 
Battle ; and Lt. Col. M. Ormonde Darby, 
of Rolls-Royce, Ltd., whose Merlin 
engine is used. (Flight photograph.) 


which a V.P. airscrew would materially 
improve the initial acceleration from 
standing start to take-off. With flaps 
down, the approach was steep and the 
speed at which the Battle hung in the air 
remarkably low. But the machine does 
definitely seem to need the V.P. airscrew 
before it can give the very best of which 
it is capable. Given that extra refine- 
ment, one feels that it could operate from 
quite smail aerodromes. 

Little may be said of the military fea- 
tures of the Battle, but an examination 
of the illustrations shows that the crew 
are so placed that they obtain a very ex- 
cellent view. The pilot is aimost over 
the leading edge, and the gunner is in line 
with the trailing edge of the wing roots 
Single-seater fighters would not find it too 
easy to attack a formation of these 
machines, even if the fighters had a con- 
siderable reserve of speed. 








All control surfaces of the Battle are fabric-covered. The rest of the machine has a metal skin. The trimming tabs can be seen 
on the left, while the other shows a student of design doing poojah to the trailing-edge flaps. 


(Flight photograph 
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THE FOUR WINDS 


ITEMS OF INTEREST FROM ALL QUARTERS 





LOST : ONE BEDSTEAD ? 


being convoyed to the local Pou-proving ground. 
and the undercarriage, apparently, by Mr. 


it looks. 


a Gauntlet has been fitted 
experimentally with split trailing- 
edge flaps on all four wings. 

been smug 
Spain. 


has 
from 


An aeroplane reling 


onarchist refugees 

The Rev. C. D. Boulton, 
ton, Hants, plans to 
“mission-tour’’ this summer 
own aeroplane. 


of Warbling- 
carry out a 
using his 


under 
in- 
the 


The Empire flying boats now 
construction at the Short works were 
spected last week by members of 
Parliamentary Air Committee. 


It is planned to turn Cobbs Camp, a 
railway siding forty miles from Grand 
Falls, St. John’s, Newfoundland, into an 
aerodrome to be used in the experimental 
Atlantic flights 


According to a new regulation in Ger- 


many, commercial air pilots will hence- 
forth be taken only from the ranks of 
my pilots Private schools for the 


training of pilots for commercial aviation 
ill no longer exist. 


Mr. S. V. Appleby, managing director 
o: Carden Aero Engines, Ltd., and 
builder of England’s most successful 
Pou-du-Ciel, is to be married on April 15 

Miss Zoé Pearson, daughter of Lady 
Pearson. 












A MAJOR IN UNI- 
FORM: A Miles 
Hawk Major (130 
h.p. Gipsy Major) 
has been delivered 
to the Service and 
is the first of its 
type to bear the 
familiar targets. 


Drage ; 


Mr. Tom Proctor, builder of Blackburn's first Pou, 
The engine is by British Anzani 


but it may be lighter than 
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ZEPPELIN POST : One of the special 
German stamps issued in connection 
with the forthcoming flight of L.Z.129 


to the U.S.A. 
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Air Ministry’s Future Home 


The Air Ministry will be the first of 
four Government departments to occupy 
the great new block of to be 
erected in Whitehall. The section which 
it will occupy is expected to be finished 
In 1940 OF 1941. 


othices 


Germany’s Hendon 

About 250,000 Germans saw a di play 
by the German air force at St 
aerodrome last Sunday. General Goering 
and the former Crown Prince there 
and Group-Captain Don, representing 
Great Britain, among the air 
attachés 


iaken 
were 


was 


A Nightmare Landing 


Flying in a blinding 
Vienna to Venice, 


wstorm from 
pilot of a Ju.52 


sie 


the 


made a forced landing in ten feet of snow 
on the summit of the 7,000-foot Saualpe 
One passenger was badly injured, but 
the four other occupants’ wert but 


slightly hurt. 


The Zeppelin’s Tests 


L.Z.129 started an endurance test | 
Tuesday week and landed at Friedrich 
shafen after being in the air for 224 
hours \ quarter of an hour later she 
left again and returned after bringing 
up the figure to 30 hours rhe ship is 
now in condition for her long-distanc 
flight 
Half and Half 

It is reported that, of 20,000 military 
aeroplanes which Germany intends to 
build, half will be fighters and half 
bombers The former will have three 
20 mm. canons and six machine guns, 


while the bombers will each be allotted 
one canon, one machine gun and about 
half-a-ton of bombs. 
Max A.S.1 

Dr. George W. Lewis, Director of 
Research, National Advisory Committe« 
for Aeronautics U.S.A., is of the 
opinion that unless some _ unforeseen 
mechanical discovery is made, the speed 
of an aeroplane will be limited to about 
575 miles an hour rhe present world 
speed record of 440.05 mile per hour 


was made 


In 1934 
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GOING AHEAD AT GATWICK : After all the weather troubles at Gatwick work is now going ahead rapidly, and it appears | * "° 
that when the airport is officially opened in May the buildings will be complete. The administrative ‘‘ martello’’ tower is J ™@5* 
now receiving its internal fittings. ¥ 
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THE WEEK AT CROYDON light 

oul 

Peaceful Penetration : Important Affairs : On the Spot : Centenarians A 

comp 

AST week’s thrill at Croydcn was the occupation cf our and the other, with eleven delegates, which came via time, 
¥ peaceful airport by a series of military gentlemen Hanover. Never did I see such batteries of Press cameras, } form 
who arrived thick and fast in all sorts and sizes of and one humorist amongst the delegates returned their Th 
aeroplanes, from a Leopard Mcth to a gaunt Hey- fire and actually photographed the photographers. Other - eH 

ford wearing an unhappy expression and resembling specials were an Air France machine which took M oad , 
some soured spinster in black bombazine which has faded Flandin to Paris on Thursday and a Sabena special t be th 
to an unholy green. This, by the way, is especially Brussels on Friday with M. van Zeeland. Incidentally,}  g¢ijj , 

noticeable when they draw long, white, wrinkled mittens Croydon has been singularly badly off in the matter of 
over the propeller blades. resident photographers. “iw Mr. Brenard, jun., aero 

Nobody knows quite why the R.A.F. should have used drome journalist, ! i photographer on his staf T? 
Croydon to try out various night-landing lights, including, and Brian Allen 4 . Nave also engaged one and have | a 
I believe, a new G.E.C. light and the Chance shadow-bar. a dark room on the premises. Both pilot and photo} % ‘te 
The choice was a strange one, for no place in England grapher are living jn the same house, i at the ae Th 
affords so large a selection of absolute experts in night the same telephone line, within _a. few minutes’ of tl ’ be 
flying as Croydon, and doubtless the proceedings were aerodrome, and the whole outfit is as ready as any fife} whic} 
regarded with a critical eye by pilots of all nations, not brigade. at th 
forgetting the D.L.H. night mail men, who have immense British Continental Airways show > atisfactory increase The 
night flying mileages and who very definitely prefer night in traffic, covering all their serv Passenger trafic | ing t 
to day work. There are lots of other aerodromes, more from March 1 to 18 alone was 75 , ~ cent. up on that} two 
secluded and larger, where such practice could have taken carried for the whole of February, and during .he same} 70¥S* 
place, and there is no doubt that a larger aerodrome period there has been an increase of a little over 200 P + 
would have suited some of the people concerned very cent. in freight. 1soft 
much better. , , | vic 
Anyway, it all went off as well as could be expected, Meteorological Expansion Ling st 
and thanks, I am sure, to the good offices of the chief Fairly recently the Meteorological Office at Croydon ha:} menti 
aerodrome officer commercial traffic was in ‘no way inter- expanded to the extent of taking one of the largest fis] int 
fered with, for the fun did not start until all machines but floor rooms in the main hall, in addition to its old pr a 
the night freighter were tucked up in bed. mises. On the door is the legend, ‘‘ Overseas Depatt} | “> 
Last week also witnessed considerable coming and going ment,’’ but officials are reticent as to the exact meamiig) amen 
of special aeroplanes with important political personages, of this. It is, of course, a good thing to prepafé 9% erect; 
for it is notable, in these days, that the Airport of London advance for Transatlantic requirements, but why make 4 phere 
is invariably busy when big affairs are afoot. Among _ secret of it? chang 
them were the two special Junkers Ju.52s from Berlin, Soon we shall be having the first of the Croydon centet The 


one, carrying Herr von Ribbentrop, which came non-stop, arians telling the world how to live to be a hundred NB °° 
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means of a strictly moderate indulgence in beer, tobacco 
and bad language, and avoidance of walking under ladders 
and into revolving airscrews. We are getting on that 
way, and the latest milestone was the fifteenth anniversary 
of Mr. George Young, the K.L.M. station engineer at 
| Croydon, who completed that number of years with the 

Dutch company on March 19. Three months earlier Capt. 
| Leverton, of the same company, also celebrated his 





The Indian Subsidy 


N March 14 the Indian Legislative Assembly agreed to the 


recommended grant to Indian National Airways. This 
«ill involve a sum of Rs. 1,12,000 fur the coming year, and 
the company will now be able to continue the twice-weekly 


Lahore-Karachi mail feeder service connecting with the Empire 
service. 
... Anu to Berlin 


URING next month Imperial Airways will open their night 

mail service to Berlin under a working agreement with 
D.L.H. As in the case of the British Airways’ service to 
Scandinavia, the Post Office will pay an annual lump sum to 
Imperials for a term of years, and there will be no surcharge. 
German and British machines will carry the mail on 
alternate nights, and the Vickers Velox (two Bristol Perseus 
sleeve-valve engines) to be used on the Imperial service is 
fitted with Dunlop Anticers and with Lorenz short-wave re- 
ceiving equipment. 


Southampton Equipped 


ITHIN a few weeks, when the R.T.E. short-range direc- 
tion-finding equipment is installed, Southampton’s air- 
port will be ready for all comers. This equipment will have 
a normal range of some twenty miles, and, consequently, the 
masts need not be tall, and are being erected within the air- 
port boundaries, behind the main hangars. The D/F loops 
will be mounted above the temporary control tower. 

From this control tower—or, as a matter of fact, from the 
main switch gear in the offices below—the three Chance flood- 
lights, the wind tee, the obstruction lights, and the G.E.C. 
boundary lights can be switched on separately or together. 
The obstruction lights on the Fleet Air Arm hangars are con- 
trolled by their own personnel. In due course a new and 
complete control building will be put up, and, in the mean- 
time, Mr. Payne, the airport manager, and his assistant per- 
form miracles of agility on various ladders. 

The airport now has a regular Customs officer in attendance 





s. Otherg between 8 a.m. and 4 p.m., and, apart from the visiting air- 
took M line machines, the Hampshire Club, the Supermarine machines, 
vt and the Fleet Air Arm, Southampton is more than enlivened 
special WT by the Cadets of A.S.T. While the aerodrome at Ansty is 
identally,} stil unusable the work of training goes on at Eastleigh. 
matter ol a . 
n., aen The Home of the British Sikorsky 
his staff, ; HE building of the Sil ‘ on the tgo-acre site 
and have | at Hamble, Hants, acquir tish Marine Aircraft 
id photo-| 38 stated to be proceeding apace, a... scheduled for com- 
1e end off Pk uon by July 
rit This first um siing between £40 900 and £50,000, will 
" «|. consist of a central single-span assembly bay 2ooft. wide, in 
any ff} which three ot th Sig Sikorsky flying boats can be assembled 
at the same time 
’ increase The bay is 252 ‘eng, with a clear height of goft. Flank- 
er traflc ing this centre ba d, like it, free from all pillars, are 
on that} two othe- bays ft. wide and 252ft. long, which will 
che same{ Ouse the mach.ue .nops, bonded metal stores, painting and 
- 200 perp “OPINE shops, anodysing tanks, and so on 
\s the machines are completed they will pass out of the 
Ijott. wide duor on te a concrete platform, and thence along 
i wide concret¢ hard’ down to the water, where a land- 
ig stage half a mile long will be provided. The great door 
ydon has} mentioned avove will be the biggest ever constructed in this 
est firs: Country, It will be r50ft. wide and 38ft. high, and made 
old pr mone piece. Hawkes and Snow, Ltd., are the makers. 
Depatt- ‘The buildiag itself is of steel, by Redpath Brown, sheeted 
meaning culate with iurner’s asbestos Heat and power will be 
epare it —— in an isolated building 6oft. away from the main 
ke ection, heating being on the Supertherm system. The atmos- 
make “gp Phere of the painting and doping room is to be automatically 
Changed thirty times every hour 
» centen- The work now proceeding centres round the excavation of 
dred by =3°,000 cu. yd. of earth for levelling the site and laying the 
foundations, and preparing for the laying of 10,000 super 
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fifteenth anniversary, and there are others who have been 
on the job ever since the first day Croydon came into exist 
ence as a civil airport. M. Bouderie, of Air France, 
even at Hounslow, and Mr. Stirling, of Imperial Airways, 
has been in the aero engine business ever since 1910, | 
am told. Of course, there are pilots, too, who were with 
Handley-Page Transport and A.T. and T.—too many 
them, in fact, to name here. A. VIATOR 


Wwe 


o! 


yards of concrete flooring and 20,c00 super yards of concrete 
roadways. 

Two fine old country mansions, Sydney Lodge and Hamblk 
cliff House, are included in the site and are being retained 
for the establishment of ofiices 


The Alexandria Accident 


NUSUALLY enough, the coroner at the City 
inquest disagreed with the findings of th« 


of Khartous 


Air Ministry 


Inspector of Accidents. Mr. C. E. Heathcote-Smith, th« 
British Consul-General, who was acting as coroner, said that 
it was impossible to establish the cause of the accident with 


any certainty, and rejected the theory that the alteration in 
the jet setting had anything to do with it 

He recommended: (1) That Imperial Airways should arrang 
that the petrol consumption of all aircraft should be brought 
to the notice of the company’s captains and flight engineer: 
in some unmistakable manner; (2) that Imperial Airway: 
tighten up its inter-communication measures between the flar 
path and the slipway; (3) that a sea-going tug should per 
manently stand by for rescue and salvage; and (4) that marin 
distress signals should be carried by aircraft, such as wing-ti 
flares. 

One remark by the coroner deserves to be placed on record 
—‘‘It is possible that the petrol gauges were not working 
which would be an ‘act of God.’ ”’ 


DD 
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Remote Control 


LIMINATING cable backlash and operators’ backache, th 
new remote control panel, which has been developed by 
Radio Transmission Equipment and which was mentioned in 
Flight last week, is entirely electrical. Small and neat, the 
panel can be placed in any convenient position, since the 
connections with the itself not involve the use 
control cables 


set do of 





The new R.T.E. remote control panel. 


This panel reduces the 
essentials There are actually 
control knobs the 


work of operation to the 
three tumbler switches 
information 


simplest 
and two 
clearly indi 


ill 


necessary 


cated in small windows.’’ The controls consist of switches 
for sending and receiving, a long-short wave switch, a wave 
length selector knob, and a control for selecting the type 
of transmission 

Only the necessary wavelengths can be obtained, and thes 
are indicated through one of the windows as the knob 
is turned. A remote-reading aerial ammeter and an H.T. feed- 
meter are placed at the top of the panel. The manufacturer's 
address is 111, Charing Cross Road, London, W.C.2 
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Training Control Officers 


HERE is little doubt that, in the very near future, there 

will be a demand for qualified aerodrome control officers. 
Air Service Training are now running a speciat preparatory 
‘‘airport control’’ course of about three months’ duration. 
The next course will start on April 14. 


Whitney Straight’s Airport " Chain" 
HE acquisition of three aerodromes by Mr. Whitney 
Straight is indicated by the formation of three new com- 
panies, Exeter Airport, Ltd., Ipswich Airport, Ltd., and 
Plymouth Airport, Ltd., particulars of which appear on p. 340 
of this issue. The formation of a flying club for Exeter 
has also been registered. 


A Useful Contract 


IR COMMERCE has secured a two years’ contract for all 

flying required by the Gaumont-British Picture Corpora- 

tion. From the beginning of April, Air Commerce and 

Gaumont-British will jointly occupy the former radio station 

building in the centre of the approach drive at Heston. Air 

Commerce, incidentally, is participating in the Army co-opera- 
tion work. 


R.AS. Increases 


N the course of an address at Liverpool, Mr. George Seddon 
said that during 1935 Railway Air Services’ machines flew 
over 655,000 miles, and carried more than 13,500 passengers, 
and approximately 200,000 lb. of freight. These figures repre- 
sented an increase of about 300 per cent. on mileage and Goo 
per cent. on traffic over the previous year. The regularity of 
operation was 98 per cent. 
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The Hindenburg in Service 


T the end of this month the first South American airs) 

service is due to leave Frankfurt, and the vessel] will nA 
none other than the L.Z.129, which will, later on, carry te 
a number of flights to Lakehurst, New Jersey The firs: 
service, leaving on May 5, is already fully booked: the seco! 
leaves on May 16. The single fare across the North Atlantic 
is about £53—which is reasonable enough. The fare to South 
America is about £78. In each case the fare is worked ont 
at the tourist rate of exchange. Ninety per cent. of the fan 
may be paid in Travel Marks. 5 


Pooling Experience 


OLLOWING the return from America of the French deb. 

gation appointed to study the question of the establish 
ment by France of a Europe-North America air service 
round-table conference wag held in Paris on Wednesday 9 
last week (March 18), and it was announced afterwards tha 
Air France and the Compagnie General Transatlantique hay 
reached a complete understanding in regard to the operation oj 
the service. 

These two transport companies will now work together and 
pool their resources—on the one hand with twelve months 
experience of flying on the South Atlantic service, and on th 
other seventy-five years of shipping experience on the North 
Atlantic. Mr. J. Schneider, Secretary-General of Air France 
who was a member of the delegation that visited Washington 
stated that the problem of the North Atlantic was largely a 
meteorological one, and that the years of experience of weather 
conditions on the route, which the French shipping line had 
acquired, would be of the greatest value in establishing the new 
Atlantic air service. ; 


AUTOMATIC COURSE INDICATION 


“ Robot ” Beacons in the Desert : Self-starting 
Diesel engines and Automatic Logs 


ESPITE the steady development of radio facilities, the 
plain visual beacon is still an essential part of airway 
organisation in any country which is not permanently ‘‘ under 
the weather.’’ Nor has work on such beacons been at a 
standstill. Two years ago the Gas Accumulator Co., of 
Brentford, Middlesex, completed their first course-indicating 


BEACON 





A diagrammatical representation of the light signals received 
by pilots in different positions relative to the Aga course- 
indicating beacon in its simplest form. 


beacon and this type is now in use, or is being erected ir 
Egypt, Trans-Jordan and Jodhpur State. 

This particular Aga beacon differs from the normal type ia 
that it is designed to give different combinations of light 
flashes for observers (i.e., pilots) stationed in different posi 
tions relative to the beacon. During each revolution, the 
rotation is momentarily reversed through a number of degrees 
and this reversal can be arranged to occur either once @ 
twice in each revolution, depending upon the particular 
requirements of the route. 

In its simplest form this beacon delivers a recurring tripk 
flash group to a pilot on the true course travelling towards 
or away from it; a recurring long-short flash to a pilot 1 
deg. off-course on one side and a recurring short-long flash 
to a pilot ro deg. on the other side. Any pilot more than 
1o deg. off his course in relation to the beacon will see a 
single recurring flash at constant intervals. As the beacon 
is approached a red flashing identification light will be seen 


Course Alterations 


Where a change of course must be made—i.e., where th 
beacon is, so to speak, a turning point on the route—this 
fact is conveyed to the approaching pilot by means of 4 
special light character. Within the 20 deg. on-course arc the 
groups are separated by a single flash which takes the place 
of every alternate group. The off-course signal is a single 
recurring flash as usual. 

Since these beacons must work unattended, often in the 
most rigorous climatic conditions, special care must be takes 
in the general design of the beacon itself and of the electrical 
drive and control. Defective lamps are automatically © 
placed. The beacon at Uterlai, Jodhpur, for instance, 8 
equipped with a system of air filters to trap sand 

Complete automaticity has introduced other problems and 
means have had to be devised whereby the time switch 
causes the battery to drive the generator and so to start th 
diesel motor. After the engine has reached normal revolt- 
tions the load is automatically reversed. Two generating 
plants are in use at Uterlai on alternate days, and the whole 
system is examined and refuelled only once a month. A® 
automatic record of the working of the beacon is kept. 
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AIR ESTIMATES 
EXPLAINED 


Some Important and Interesting Points 
from Sir Philip Sassoon’s Speech 
Introducing the Estimates 


TRIKING tributes to the achievements of the British 
aircraft industry during recent years were paid by Sir 
Philip Sassoon, Under-Secretary of State for Air, 
when he introduced the Air Estimates to the House of 
Commons last week. He also gave some facts and figures 
which reflect great credit on the work of Imperial 
Airways. 

Sir Philip said that the estimates which he had to submit 
at a gross total of approximately 43} million pounds and a 
net total of 39 million were by far the largest which Parliament 
had been asked to vote to the Air Ministry since the war. This 
was indeed a melancholy reaction from the high aspirations 
with which the disarmament conference opened at Geneva 
four vears before. He went on to remind the House of the 
international circumstances which had made this vast ex- 
pansion necessary, and then proceeded to review the Memoran- 
dum issued with the Air Estimates a fortnight previously by 
the Secretary of State for Air (as reported in Flight of March 


In the course of these remarks he explained the meaning 
of the term ‘‘first-line’’ aircraft, which, he said, was often 
misunderstood. By it was meant the fighting strength of 
Service squadrons. That was to say, the term excluded 
all aircraft in training, experimental and similar establish- 
ments, as well as those in reserve, whether actually held in 
units or in depots. These aircraft, of course, largely out- 
numbered the first-line figure, and would be greatly increased 
with the provision of war reserves. 

Reviewing the problems raised by expansion on such a vast 
scale, Sir Philip came to the matters of aircraft production 
and of obtaining personnel. By the end of the financial year 
1936, he said, the first-line strength of the Force would have 
been doubled in the short space of two years. He did not 
think any fighting service had ever been set a comparable task 
in time of peace. 


The Industry 


_As to the industry, plans are being laid for large units of 
civil industry to turn over to airframes and engines and to 
parts and equipment. In order to cope with possible war 
demands, that would be necessary in any event, even if the 
existing professional industry could fulfil the requirements of 
the present programme. But, in point of fact, the professional 
industry would need reinforcement to enable it to cope with 
that programme. Therefore, arrangements were being made 
under which those firms upon which they would have to rely 
in the event of war would to-day create large extensions to 
build aircraft for the programme now in being. 

When this is done those firms would form a valuable part 
ola war potential which would be ready at all times for instant 


service. He thought the House would be interested to know 
that two great motor firms—Messrs. Austin and Messrs 
Rootes (who control the Humber-Hillman combine)—had 


already most public spiritedly agreed to give the benefit of 
their great production experience 

As regards personnel, their original requirements in 1935 
and 1936 amounted, as stated in the House last July, to 
2,500 pilots and 20,000 other personnel—a total of 22,500. 
Modifications and extensions had since increased the total to 
approximately 25,000. The public response already made 
had been magnificent ; but he would like to emphasise that 
requirements in the coming months would still be extensive. 
Of the 2, 50 pilots required they were obtaining 500 from 
airmen already serving. This gave ground personnel increased 
and much-app eciated opportunities to fly. Of the balance 


of 2,000 pilots to be obtained from civil life, they had already 
Of ground personnel they had to date 
1,100 were re-enlisted airmen and 
They had thus got to date 15,700 
over the two years 


secured nearly 1,200 
obtained 14,500. Of these 
13,400 are new recruits. 

of the 25,000 rersonnel they required 
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Increase of personnel on the active establishment must be 


accompanied by a corresponding increase in reserves, par 
ticularly of flying personnel. They would shortly be inviting 
applications for a big addition to the number of reserve pilots. 
They aimed, in fact, at enrolling 800 fresh reserve pilots direct 
from civil life in each of the years 1936, 1937 and 1938 

In this connection he would appeal especially to employers 
of labour to give active encouragement to their staffs to join 
the Reserve and to afford them all the facilities they could for 
training. 

Turning to the field of technical equipment, Sir Philip said 
they had every reason to be satisfied with the new types which 
had emerged, or were emerging, from the shops 

They had a new single-seater fighter flying which has 
achieved a speed of well over 300 m.p.h. Another, which had 
just begun its flying trials, was confidently expected to give 
at least the same speed. The former type would now go 
straight into production. According to the latest information 


in their possession, it would be the fastest aircraft of this 
category in service in the world. 
Another key type in the programme was the medium 


bomber. In this category they had two or three types of 
the very highest promise about to pass into large-scale pro- 
duction. One of them was a development from the machine so 
generously presented to the Royal Air Force by Lord 
Rothermere. 

This aircraft (said Sir Philip, proceeding to reveal a most 
interesting item of news which has hitherto been an un- 
publishable secret) afforded an interesting illustration of the 
different characteristics which were increasingly called for 
between purely civil and military types. To adapt it for 
military use its designer found it necessary drastically to 
recast the whole layout of the machine. It had been converted 
from a low-wing monoplane to a mid-wing monoplane. All 
the indicitions were that in speed, range and load-carrying 
capacity this type would be quite outstanding. 

** We have always known that British designers and British 
craftsmen could, given the opportunity, produce the best 
articles in the world,’’ said Sir Philip. ‘‘ They are proving 
this yet again. It is no wonder that British aircraft are to-day 
in use in twenty-six different countries and British engines in 
twenty-five. It is no matter for surprise that enquiries from 
abroad for the purchase of British machines and engines are 
being received almost continuously.”’ 

Before leaving the subject of technical 
Under Secretary dealt briefly with geodetic 
construction, and with de-icing equipment 

Returning to the subject of production, he made some 
ing statements :— 

‘* We anticipate taking delivery over the next three years 
of a substantially larger number of machines than during the 
whole seventeen years since the war.”’ 

The problems which confronted them could not be solved in 
a moment. They were at least in process of solution, though 
there was much planning and hard still to be done. 
They had the benefit in this matter of the help and advice 
of Lord Weir, to whom tneir thanks were most sincerely 
due 

** As a measure of the progress already achieved,’’ said Sir 
Philip, ‘‘I may say that the total output of the British air- 
craft industry in 1935 was approximately equal to that of the 
U.S.A.” 

The number of employees in the aircraft industry 
had risen during the last three months of 1935 by 6,500 
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lie was glad to think that the 
so substantial an amcunt of 


was still stcadily increasing. 
demands have already absorbed 
labour, and would continue to do so. 

Turning to the question of prices, Sir Philip said that the 
departmental machine fer price control had been greatly 
strengthened. This applied in particular to the technical cost- 
ings staff, which investigated manufacturing costs, and the 
costs accountants, who dealt primarily with firms’ overheads 
Work was at present proceeding almost entirely on a basis 
of what were called I.T.P.’s, that is, Instructions to Proceed 
This form of contract incorporated a clause providing that 
if a fair price could be agreed, the final price would be deter- 
mined only after full examination of the contractor’s books 
by Air Ministry accountants on completion of the contract. 

Meanwhile, the contractor received ‘‘ progress payments ”’ 
as the work proceeded, based on a percentage of a pro- 
visional’’ price. Ihe latter was, of course, below the ultimate 
price which the department expected to pay. 


Market Values Ignored 

Market values were, of course, entirely The 
Government deprecated strongly the tendency there had been 
to an excessive advance in quotations on. the Stock Exchange ; 
but that had had and would have no effect whatever on contract 
Nor did they depend wholly on departmental experi- 
ence and resources. At the start they called in an Advisory 
Committee consisting of Sir Hardman Lever, Mr. Ashley 
Cooper, and Mr. Judd, whose outstanding qualifications were 
well known to every member of the House. They relied on 
this committee for advice on questions of principle as well 
as on individual prices. They are also available to arbitrate 
in any disputed cases 

To date, few prices had been finally fixed, but the contraets 
were none the less under way. 

Their aim in all this new procedure was a dual one. First, 
to ensure that there should be no opening for any form of 
profiteering. Second, to see that industrial enterprise had its 
fair reward and to encourage the efficient producer. It was 
there, he ventured to submit, that true economy lay. 

The second half of Sir Philip’s speech dealt with civil avia- 
Though subsidies (he said), primarily to Imperial Air- 
ways, were down by about 15 per cent., the civil aviation 
vote (Vote 8) was up by £164,500, or approximately 28 per 
cent. The bulk of this increase was for technical equipment, 
which was required for the improvement of ground organisa- 
tion, both at home and overseas. In the latter case their 
object was to facilitate night flying and in general to pave 
the way for services of greatly improved speed and frequency 

He was glad to say that, in so far as concerns the African 
route, complete agreement had been reached with the Union 
of South Africa, and, subject to a few points of detail 
with the Governments of most other African territories con- 
cerned. As regards the Eastern route, negotiations were still 
proceeding with Australia, which had felt difficulties over 
certain particulars. 

They were most anxious to have the full 
that great Dominion. He could say no more at this stage than 
that they were still hopeful of arriving at a mutually satisfac- 
tory basis of agreement. 
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Imperial Airways’ Fine Figures 

On the basis of ton-mileage carried in relation to subsidy, 
Imperial Airways had achieved a most satisfactory measure 
of success. Their subsidy last year was little more than a 
third of that enjoyed by their French, and about two-thirds 
of that paid to their Italian competitors. He could not give 
a comparable figure for the Dutch, since, in addition to direct 
subsidy, they paid a substantial indirect postal subsidy. 

The ton-mileage carried by Imperial Airways, in the latest 
twelve months’ period for which figures are available, was 
roughly 25 per cent. greater than the corresponding French 
figure, 50 per cent. greater than the Dutch, and more than 
150 per cent. greater than the Italian. 

This would have been a satisfactory achievement if Imperial 
Airways received the same subsidy as the national air trans- 
port organisations of countries such as France and Italy. Con- 
sidering their much lower subsidy, it surely reflected great 
credit on the company’s crganisation and management. 

‘In 1935,”’ said Sir Philip, ‘‘ Imperial Airways’ share of 
the cross-Channel passenger traffic, between Croydon and the 
Continent, once again substantially exceeded that of all foreign 
companies—French, Belgian, German, Dutch and Swiss—com- 
bined.”’ 

Going on to defend the so-called ‘‘ monopoly ”’ 
Philip put forward some sound arguments, stressing, 


policy, Sir 
inter 
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alia, the undesirability of dissipating both public and Privat 
effort and money Over a number of competing rganisation, 
rather than concentrating them to the best advantage, Ho 
could it be, he asked, that the lessons learnt painful we 
costly experience in almost every other field of ransport pr 
communications. should not apply also to the air ¥ 

In other air transport spheres, where no wasteful competi. 
tion would result, they were prepared, within the limits oj 
available resources, to assist any other organisations which 
seemed to them to merit support. It is in accordance with 
that policy that they had recently decided to entrust to Britis! 
Airways, Ltd., the operation of Scandinavian services, The 
might follow the same course elsewhere at a later date Hi 
acknowledged the public-spirited attitude of Imperial Air. 
ways in this matter. 

Sir Philip, after reviewing transatlantic and Empire rout. 
plans, and internal air-line progress, came to the subject of 
private owners and clubs, and characterised development ig 
this field as satisfactory. At the end of December last ther 
were 589 privately owned aircraft on the Register, as com. 
pared with 478 twelve months peviously—an increase of over 
23 per cent. 

There was a total of 1,535 civil aircraft registered in this 
country at the end of 1935, which showed an overall increas 
of 30 per cent. above the figure for 1934. There 
light aeroplane clubs receiving subsidy In addition, there 
were some 26 unsubsidised clubs. At the end of December 
the total flying membership of the subsidised clubs alone was 
5,968 

On a basis of comparative populations, there were again this 
year proportionately more private pilots in this country than 
in the U.S.A. 


were now 41 


Co-ordination of Administration 

They had to provide more effective machinery for the co- 
ordination of the various State departments concerned with 
civil aviation. Two important committees had been set y 
in the course of the year to ensure effective co-ordination 

The first of these was a standing committee under the 
Chairmanship of the Permanent Secretary of the Treasury. Its 
primary function was to deal with questions of international 
air communications. The second was an ad hoc commmittee 
of which Sir Henry Maybury was chairman. It was appointed 
to consider and report upon measures for the development 
of civil aviation in the United Kingdom He hoped that this 
latter committee would be in a position to submit a report 
at an early date. 

Sir Philip concluded by, in his own words, picking up th 
thread with which he had opened Members in all quarters 
of the House, he said, might well ask: ‘‘ Where are we head- 
ing? What of the future? Is there no alternative to a rapid! 
accelerating race in air armaments? ”’ 

He would say with all the emphasis at his command that 
His Majesty’s Government had not abandoned, and would not 
abandon, hope of securing an air pact in Western Europe— 
and perhaps in due course a pact of rhey still 
hoped to see a Convention for the limitation of air armaments 
at whatever figure other nations might be willing to accept 

Regarding the present international situation, the influenc 
of this country would be exerted to its utmost in the caus 
of understanding and appeasement Meantime, they could 
not remain un-armed in a world that rapidly arming 
above all, in the air. 

There were two all-compelling reasons for the course of ex 
pansion upon which Britain had embarked. They must be in 
a position to make attack upon these islands too dangerous 
to contemplate. They must be strong enough to play an effec 
tive part in the system of collective security to which the 
were pledged, and to turn to more temporate views all who 
may be tempted to set force above conciliation 

‘* The experience of the past few years has proved that un 
balanced air armaments are a_ standing threat said Sit 
Philip. ‘‘ Let us try the other road. Air Forces balanced 
by international agreement may well constitute themselves 
the most powerful guardians of law and order. They maj 
prove to be the nearest approach to that International At 
Police Force which some Hon. Members would like to se 
but which I do not myself believe to be practicable to-day 
or for many a long year to come.”’ 

Sir Philip’s final observation was that there was a growilit 
community of spirit among airmen of whatever nationality 
which might ultimately cxercise a profound influence ov 
world relations. ‘‘ Wings over the world,’’ he said, ‘‘ may om 
day prove the greatest force for peace mankind has yet se? 
Let us all hope that it may be so.’”’ 
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THE STRESSING of MONOPLANE WINGS 


By HAROLD N. 


HORNE 


A Rapid Graphical Method of Treating a Two-spar Wing With Stiff Covering 
and Parallel or Non-parallel Spars 


HE author of this article has had considerable 

experience in stressing monoplane wings with 

stiff covering, having been a Technical Officer at 

the R.A.E. where, in 1927, he investigated the 
original Fokker monoplane bought by the Air Ministry ; 
since then he has been for seven years a senior on the 
structural strength side of the technical department of a 
well-known aircraft firm. 

When a monoplane wing with stiff covering is being 
designed for use in the R.A.F. it has to be investigated 
by the Roxbee Cox method stated in A.R.C. Report and 
Memoranda No. 1617. The original method is somewhat 
laborious, and for rapid working a simplified adaptation 
isan advantage in the design stage. 

In The Aircraft Engineer of December 26, 1935, and 
January 23, 1936, was published an article on the same 
subject by Mr. B. B. Walker. However, Mr. Horne’s 
treatment is different from that of Mr. Walker, and 
Whereas the article already published dealt with two- 
spar wings with parallel spars, the present article 
explains a graphical way of treating R. & M. 1617, 
covering all kinds of two-spar wings whether the spars 
re parallel or not. 

In a subsequent article Mr. Horne will describe an 
-xtension of his method to cover the case of the multi- 
spar Wing, with parallel and non-parallel spars.—Ep. 


Che demand for high-speed aircraft has resulted in much 
ttention being given to the monoplane, and this is the type 
vhich appears to be rapidly on the increase. When the 
peed was in the region of 100 miles per hour the question 
. Wing stiffness was relatively unimportant, but as the 
peed has increased, the stiffness, especially in torsion of 
He wing structure, has become more and more important, 
or, unless the Wing is stiff, trouble due to loss of aileron 
ontrol on a turn at high speed, or perhaps wing flutter, 
Hlay occur, ” 


Several ways of dealing with this problem have been 
tried ; for example, the monospar, the diagonal bracing 
wing structure with pyramid bracing to take the torque, 
the wing structure with a large tubular spar, etc., but the 
most general way has been the use of some form of covering 
between the spars, which replaces the fabric and is capable 
of resisting the torsion on the wing by acting together with 
the spars, and so forming a unit capable of resisting torsion. 
Tests on a two-spar wing have shown that the torsional stiif- 
ness can be doubled by adopting this kind of construction. 

When a wing can resist torsion purely by differential 
bending of the spars, as is the case of a wing with two 
spars and fabric covering, the estimation of the stresses in 
the spars is a simple procedure, but when the wing has a 
covering which, together with the spars, is capable ot 
resisting the torsion on the wing the allocation of the loads 
between the members is much more complex. In this case 
the torsion is taken partly by differential bending of the 
spars and partly by shear in the covering. A complete 
method of dealing with the problem is given in R. & M 
1617 (Ref. 1) and also in a paper read before the Royal 
Aeronautical Society by Dr. Roxbee Cox, and published in 
The Journal of the Royal Aeronautical Society, February, 
1934 (Ref. 2). These, whilst being very complete, are not 
in a form easy to apply when a wing is in the design stage, 
and the present article is written to show how the problem 
can be dealt with and the loads in the structure obtained 
quickly and easily. 

In the above-mentioned papers as in the method to be 
explained, it is assumed that the contribution of the skin 
to flexural strength is negligible. This is the case if the 
covering is corrugated, and perhaps less so if the covering 
is of plywood attached to the but to include the 
effect of this would be to make the solution too long and 
difficult, except as a problem for research; so it is seen 
that extreme accuracy is not warranted by the nature of 
the assumptions. It will be seen later that the method to 
be explained gives results which, although obtained quickly 
and easily, are accurate enough for practi al purposes. 


spars, 








SUPPLEMENI £0 
FLIGHT 









In any method which is based on the resilience of the 

members, the sizes have to be first obtained and then the 

method applied as a check to see how close is the first 
approximation to the sizes required. 
The object of this article is to show— 

(1) How the spar sizes can be estimated by a first 
approximation, 

(2) How to obtain the loads in the members allowing 
for the contribution of the covering in taking 
torsion. 

(3) How to check the result. 


Shears and Bending Moments 


The first estimation of the shears and bending moments 
on the spars is made as follows :—The curve of load grading 
along the spar for the particular plan form of wing under 
consideration is obtained by the method as given in A.P. 970 
Chapter VIII (Ref. 3a) (Chapter VII 1935 Edition) 
(Ref. 30). 

If for any particular stressing case the loading as found 
is placed along the line of centre of pressure, the spar 
loadings can be obtained by taking moments about either 
spar and so obtaining the loading along one spar. The 
loading along the other spar then follows by difference. 
This, however, neglects the effect of any load being trans- 
ferred from the spar most heavily loaded relevant to its 
strength, to the other spar, so the spar loadings need to 
be modified in the first approximation, so that finally the 
sizes required will not differ greatly from those found by 
the first approximation. 

The front spar size is usually fixed by the C.P. Forward 
Case. In this case the torque on the wing, due to the line 
of applied load not being on the line of flexure, is usually 
small. The front spar sizes can therefore be provisionally 
fixcd on the loads obtained as above. 

In the C.P. Back Case, however, the wing has usually 
a large torque, and it is this case, therefore, which needs 
a correction before fixing provisionally the sizes of the 
rear spar. 

The writer has found that the following gives a method 
of allowing for load being transferred from one spar to the 
other, which, when the final calculations are done, will 
result in showing that the spars so found are the most 
economical 
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At the inner end of the wing the result of the loading 
along the centre of pressure gives definite reactions at the 
fuselage attachments, which depend on the position of the 
load on the wing and are not atfected by any load transfer- 
ence from one spar to the other. It is seen, therefore, that 
at the wing root the transference must vanish. It is a 
reasonable assumption that the full transference will not 
be obtained until a length along the spar equal to the root 
chord is reached, and that the transference varies linearly 
over this portion of the wing. - From this point out to the 
tip the full transference can be assumed to be a uniform 
proportion of the bending moment or shear on the rear 
spar. Jor the bending this transference is taken as 25 per 
cent. and for shear as 20 per cent. Fig. 2 is a diagram 
showing this. 

Several of the other cases have a large torque, but the 
two cases mentioned are usually satisfactory for pro- 
visionally fixing the spar sizes. 

The above is based on an aerofoil section with a moderate 
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C.P. movement and may need some modification to gyi 
an extreme case. For instance, with a constant Cp 
section the spars may be positioned so that the que oy 
the wing is negligible, or in the other extreme a very large 
C.P. movement may require more transference fg 
economical design, but the above is a guide for the gener} 
case. 

It is now possible to get the spar sizes fixed. It is necessary 
to make an approximation of this kind for, until the sizes 
of the spars are known, it is impossible to proceed with 
the method that follows or with the method obtained in (; 

The preliminary sizes of the spars having now been fixed 
the calculations can be proceeded with as outlined below 
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NOTATION DIAGRAM. 
Ze Ze is an axis defined by the wing root. 
7, Zy is an axis at Wing Tip parallel to Zp Zz. 
X X is an axis normal to Z Z. 


| 1 is a distance along X X from Z; Zy defining a general sect of the 
| wing parallel to Z Z. 
d is the distance between the spars measured parallel to Z Z at the genera 
section. 


aF & aR are the inclinations of the froat and rear spars respectively to X X 
| As drawn aF is positive. 
| I, lg are the moments of inertia of the front and rear spars respectively 
| w is the loading per unit run of X X applied normal to the plane of the 
wing structure along A.B. and is positive upwards. 
t is the torque per unit run of X X due to non-coincidence of the C.P 
locus and the flexural line of the wing and is positive when producing 


elevation of the front spar. 
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My & Mg are the bending moments on the front and rear spars respectively 
at the general section and are positive when causing concavity when the 
spars are viewed from above. 
| 


Explanation of Method (See Notation Diagram, Fig. 1). 

It is first necessary to obtain the flexural line. The 
flexural line is a line along the span such that, if the load 
is applied along the line, the spars will deflect equally at 
all points along the span. The equation to the flexural 
line is fully investigated in R. & M. 1617 (1) and is a 
follows— 


Equation (1). 


aR {x @Rx fa 
wr Rw 2 wdx +- wdx.dx 
dx} 4 dz* )_ Je 
Where » distance from the rear spar to the flexural lin 
x = distance along X X from Zy Zr 
R distance from the rear spar to the “ R’’ lin 
w load intensity along the span. 
When the spars are parallel 
R Ir l This is dealt with later for not 
ee ee parallel spars. 
Ir moment of inertia of front spar. 
Ip = moment of inertia of rear spar. 


A loading of w per unit run of X X applied in th 
direction of lift can be regarded as a loading of w pe 
unit run of X X applied in the same direction along 
the flexural line C.D. together with a distribut 
torque. The increment of torque at any point is equ 
to the load at that point multiplied by the distane 
between the line of centre of pressure A B and th 
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flexural line C.D. The integral of this from the tip 
to any section gives the torque at that section. 

The flexural line is easy to obtain if the values of “ R’ 
are such as to give a line of simple mathematical form, but 
this is not usually the case which occurs in practice. The 
psition of the spars relative to the chord result in the 
font spar tapering in depth towards the tip much more 
rapidly than the rear spar, and so Ip reduces more rapidly 
than Ip. This gives a curvature to the “ R” line. 


An Alternative Method 


It is to be noted that ‘“ R”’ at any section is the ratio 
{the distance from the rear spar to the “ R”’ line if the 
stance between the spars at that point be unity. This is 
yeful later in the article. 

Over the middle portion of the span it is likely that the 
|, of the spars vary uniformily with each other, but when 
the effect of engines hung ahead of the wing is considered 
it will be seen that this reduces the I of the front spar and 
increases the I of the rearspar. It is, therefore, not possible 
togeta simple form for the ‘‘ R ’’ line without considerable 
surifice in weight of the spars. From an investigation of 
the equation to the flexural line it will be seen that the 
ist and 2nd differentials of the “R”’ line are required. 
This can be rather troublesome to do graphically and so 
the following method is put forward as an alternative — 
itissimple to apply, and provides a method which can be 
easily checked and any modifications necessary made. 

The load grading of any monoplane must lie between 
two loadings — 

(a) Uniform loading along the spar 
(b) A loading of O at the tip and varying uniformly 
to the root. 

The flexural line for each of these cases can be drawn 
direct and by interpolation the approximation to the final 
flexural line can be obtained. 

If the ‘“ R”’ line is straight and parallel to the spars 

R”’ line and the flexural line are coincident. This is 
obtained from equation (1) when 


When the ‘“R”’ line is straight but not parallel to the 
dR @R 


spars is constant and so O 


For uniform loading (w 1.0) (a) equation (1) becomes 
dR x dR 
y=. R 2x - -_— 

dx 2 dx* 
aad if the ‘‘ R"’ line is straight the flexural line is defined 
aa line of three times the slope of the ‘‘ R”’ line to the 
XXaxis and commencing at the same point at the tip 
ly Zr. 

For taper loading (b) using equation (1) and putting a 
aa variable with x it is seen that when the “ R”’ line is 


(equation 2) 


constant and that the flexural line is defined 


dR 
straight — 

dx 
a straight line of twice the slope of the “ R’ 


line, to 


TRANSPARENT 


WO new transparent resins are rapidly gaining favour 
with aircraft designers for windows, inspection doors, 
gun turrets and similar components. Known as “ Per- 
sex and ‘‘ Diakon’’ respectively, they are a product of 
Imperial Chemical Industries, Ltd., the main difference 
cetween them being that Perspex is the cast, or sheet, form, 
while Diakon is a granular powder used when moulded 
atticles are to be made. 
It is of interest to point out that Perspex has now been 
‘pproved by the British Air Ministry for all production 
pes of military and civil aircraft, and that large orders 
fon hand. Some time ago it was announced that the 
whole output of Perspex had been booked for aircraft, but 
“¢ Manufacturers inform us that further extensions to the 


the X X axis and commencing at the same point at the 
tip Zr Zy. If, therefore, the ‘‘ R "’ line can be approximated 
by straight lines it is easy to obtain the flexural line for 
the above loadings. 

The flexural line for any monoplane loading lies between 
the two defined above (a) and (b), and by an examination 
ot the load curve for the wing under consideration the 
flexural line can be obtained by interpolation between 
the above limiting cases. 





FLEX UNE TAPER LOADING 
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Having obtained the flexural line a check is as follows :— 

(1) Apply the loading along the flexural line so obtained 
and so get the loading along the front and rear 
spars. By the usual methods the shear and B.M. 
curves for the spars are obtained. 


If the values of at various points on the spars 


are now obtained these should be the same value 
for each spar for equal deflections of the spars. 
If the flexural line obtained is correct this will be 
so, and if any error is found it can be seen directly 
how the flexural line can be modified to give equal 
deflections. The above will be easily followed by 
reference to Fig. III 

The front and rear spars are parallel to axis 
X X. 

The “R” 
the spars C.E. 

The flexural 
line C.D. 

The tiexural line for taper loading is line C.F. 

The flexural line for any loading between above 
loadings is say line C.G. and is obtained by inter- 
polation by comparison with the load grading curve. 


line is straight, but not parallel ‘to 


line for uniform loading is 


(To be continued.) 
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plant have been built, and that they 
accept substantial orders provided ten weeks 
given. 

Being less than half the weight of glass (specific gravity 
1.19), Perspex can be used for windows of considerable 
thickness. For instance, one firm has used it for windows 
jin thick and has found that by so doing a substantial 
noise reduction has been attained in the cabin. If desired, 
the window framework can be made of the same material, 
with a marked improvement in the view obtained, especially 
as the factor of clarity is quite exceptional. 

In view of the almost innumerable applications of these 
transparent resins, arrangements are being made for an 
article on the subject to be published in the near future 
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TUBING in AIRCRAFT 


The Manufacture and Uses of Steel, 


By A. E. 


Aluminium and Magnesium Alloy Tubes 


REYNOLDS 


Mr. Austyn Reynolds is a Director of Reynolds Tube Company, Ltd., which concern has done much to 
bring aircraft tube manufacture to the position it now occupies 


HE title covers a very wide range of materials, and it 
is, therefore, only proposed to give a brief outline 
of manufacturing processes, as much has previously 
been written on this subject, and to concentrate on 

the present-day uses illustrated by typical examples. 

Cold-drawn precision tubes, a typical description given 
to tubing made to close limits of accuracy, of whatever 
steel they are made, are produced partly by hot working 
from round or sometimes square solid bars, cut into short 
lengths which are known as billets. Several methods of 
piercing and rolling are in general use. The preliminary 
piercing operation is carried out usually between rotating 
rolls set at such an angle to each other as to impart a for- 
ward movement to the heated billet, and at the same time 
the rolling action causes a core or hole to be partially 
tormed at the centre. A mandrel with a hardened nose 
held rigidly at the outlet end of the rolls completes and 
enlarges the hole already partially formed. 

Another method is by direct piercing on a hydraulic 
press, this method being used in most processes for hot 
rolling where a solid end is required, the depth of piercing 
being controlled. 


The Rolling Method 

Billets pierced by the rotary method first described are 
usually rolled in a mill having a series of reducing grooves 
in the rolis, the internal diameter being retained by 
hardened steel plugs set at the ends of mandrels over which 
the tube passes. The mandrels themselves are held straight 
by automatic guides which are pushed out of action by the 
tube as it is rolled over the mandrel. Gradual elongation 
and thinning of the hole is effected until the smallest groove 
is reached. This method 1s usually known as plain rolling. 

Another method of production which also employs rolls 
is the Pilger process, but here only narrow rolls are used, 
in which is formed a tapered groove for approximately half 
circumference, the remainder being machined to a much 
larger diameter known as the gap. The pierced billet, after 
reheating, is placed over a mandrel, which in turn, by 
automatic action, is fed forward a short distance at each 
revolution of the rollers, and at the same time it is turned 
through 180 deg. The forward movement is, of course, 
given to the mandrel when the gap in the rolls is in the 
open position. The tapered portion of the groove swages 
the billet over the mandrel a short piece at a time to the 
size of the finished tube. The process is continued until 
the whole billet is reduced to tube. 

The other form ot pierced billets previously mentioned 
are used on the Push Bench process, where they are forced 
through a series of dies of gradually decreasing diameter 
by direct pressure against a long mandrel. The mandrel is 
not fixed to the pressure slide, and after the tube is forced 
through the whole series of dies, the mandrel, with the 
tube drawn over it, is passed directly into a reeling machine 
which loosens the tube from the mandrel. For this reason 
several mandrels are in use, and after each operation are 
cooled ready to be used again. 

The production of the preliminary hot tube is now also 
carried out by the extrusion process, particularly for stain- 
less steels, since these materials are almost scale free during 
pre-heating to the correct temperature. Therefore, the 
extrusion tools have a reasonable life. Owing, however, 


to the extremely abrasive nature of the scale formed on 
carbon steels (where the price of the finished product is 
comparatively low) this process is not economical. 


The 


process will be more fully described in connection with the 
production of aluminium alloy tubes, for with the exception 
of speed of extrusion, temperature of pre-heating, and tool 
shape, this method is very similar both for ferrous and noy 
ferrous materials. 

Cold-drawing and finishing of the hot-rolled tubes calj 
for a combination of processes sufficient in themselves t 
require specialised plant, and are thus seldom carried out 
in the same works in conjunction with the hot rolling 
There follows a description of cold working for which the 
taw material is hot-rolled tubes produced by the varions 
methods as described. As with all forms of cold work, 
each operation is preceded by softening heat treatment t 
lowed by scale removal and various forms of lubrication 
for cold working. On thin tubing, as used in aircraft, a 
many as 15 cycles of operations may be employed. 

Low-temperature softening between cold work is normal] 
employed, as in this condition the material works mor 
readily, but in the production of small or other difficult 
sizes, when final ductility must conform to special requir 
ments, full normalising temperatures are used alternative 
with low-temperature annealing. In the of steels 
which are susceptible to air hardening, cooling is carried 
out slowly in the furnace after normalising, as natural] 
cooling in air at temperatures above the critical range of 
steel will cause hardening. Such air hardening steels ar 
also softened by low temperature annealing. 

In the production of special classes of tubing, as, fa 
instance, section tubes, small bore capillary and other pres 
sure tubing, and tubes of very small size, taper gaug 
upset, and tubes otherwise manipulated, call for additiona 
operations and special technique developed over lon 
periods. By such means, however, tubing can be adapted 
to a variety ot uses, expanding year by year. As in th 
case of most modern industries, tube manufacture calls for 
specialised research, including the introduction of new steel 
to give the properties required for some special purpose. 


A New Alloy Steel Tube 


For aircraft, much development work has taken place 
Nickel-chrome steel for axle tubes, high manganese stet 
tubing for welding, and a whole range of stainless stee 
tubing have thus been made available. At the presen 
time, the introduction of a further high-strength alloy ste 
tube for welding has almost reached finality, and whils 
the progress of such work often appears slow, a very wid 
field has to be covered. Firstly, the selection of a suitab! 
analysis expected to produce the required properties in th 
finished product, which will doubtless require slight modifi 
cation based on tensile strength and ductility alone 

A complete series of fatigue tests must be undertaken 
with the material in various conditions of cold work, am 


case 





heat treatment corresponding to the conditions under whic! 
it will ultimately be used. Were there only one particular 
size or form of finished product in question this would & 
comparatively simple, but physical properties are so af 
to vary on the wide range of sizes required that these tess 
have to be carried out on many representative sizes, ait 
very often manufacturing technique adjusted to obtain t 
required results. 

The extrusion process, which has previously been met 
tioned in connection with the production of preliminat 
hot-worked tube in stainless steel, is used exclusively 
aluminium and magnesium alloy tubing. At the preset 
time it is also used extensively for other non-ferro# 
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metals. As the word implies, the extrusion process con- 
sists of forcing metal through a die, and correct technique 
is required to achieve satisfactory results with the various 
metals in question. For the extrusion of tubes, a fed die 
and a moving mandrel are employed, the billets being 
hollow to receive the mandrel. 

The more important parts of a typical extrusion press 
are shown in the sketches, from which the process will be 
more readily understood. The billets previously bored or 
cast hollow, are pre-heated. For steel and non-ferrous 
materials which require a high temperature, a sloping 
hearth furnace is used, fired either by oil or gas. In the 
case of aluminium and magnesium alloys, special conveyor 
type of electric furnaces are now usually adopted in 
modern layouts, as the temperature can be controlled to 
within very close limits, and full. use can be made of 
mechanical handling devices, which are not practical in 
the case of high-temperature furnaces. The billet is trans- 
ferred to the press container, the die being previously 
locked in position by means of a wedge shown in the illus- 
tration. The mandrel and stem are then brought forward 
towards the container, this movement usually employing 
low pressure water to economise the high pressure supply, 
which is only used for the actual extrusion stroke. 

The speed of extrusion can be regulated correctly for 
the various alloys by means of a throttle valve in the high- 
pressure supply pipe. The average speed of extrusion for 
aluminium alloys is 4 feet per minute. The extrusion is 
continued until only a short length of billet is left in the 
container, this being known as ‘the “‘ discard.’’ The wedge 
lock is then released and the discard forced out of the con- 
tainer. At the same time, the mandrel which is actuated 


by a separate cylinder from the main ram is moved back, 
leaving the tube, together with the discard, free to move 
with the die which is then drawn forward and the discard 
cut off the end of the tube. 
repeated for each billet. 


This sequence of operations is 
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The form of die used in the extrusion of aluminium 


alloys is shown in position in the illustration. It will be 
seen that the face is quite flat, and that the edge of the 
short bearing is almost sharp. Behind the actual working 
bearing, the die, die holder and die block are bored out 
for clearance. Solid sections are extruded in a similar 
manner, with the exception that the mandrel is not used 
and the pressure disc is solid. 

For the extrusion of aluminium alloys, the tools as well 
as the container have to be heated before extrusion is com- 
menced, so that the billets will retain the correct tempera- 
ture during the period of extrusion, which may last from 
anything up to one hour as a maximum, dependent on the 
ratio of area of extrusion to area of billet, and where very 
long lengths of extruded material are required, as, for 
instance, wire coils. 

One of the chief features for successful extrusion of tubes 
is the form of die used for various materials to ensure that 
the friction on the mandrel and die are sufficiently equal- 
ised to obtain a regular flow of material, otherwise tearing 
or breaking of the surface will result. The form of die for 
aluminium has been mentioned, but for steel the die is 
entirely different, having a special form of taper over a 
length of approximately 3in. This form has proved most 
successful for reducing die wear to a minimum, and at the 
same time providing a direct flow of material. 

The speed of extrusion for stainless steel is in the region 
of 50 feet per minute, and the cooling of the die and 
mandrel has to be carried out after each extrusion owing 
to the high temperature employed, for heat resisting steel 
used for these parts quickly loses strength over 600 deg. C. 
Even with stainless steel, wear of the dies is very rapid, 
and therefore the tool costs are considerable per ton of 
extruded tube. On the other hand, the tools used for alu- 
minium alloys last almost indefinitely, though failures do 
occur from cracking or fatigue after being in use for a long 
period. 
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Whilst it is possible to produce extruded tubes in the 
high-strength aluminium alloys down to jin. diameter, it is 
always the practice to cold-draw the final product, not only 

» produce a smooth clean surface, but also because the 
ininimum thickness of extruded tubes is limited. 

The actual extrusion of magaesium alloys is very similar 
to those of aluminium, although the speed is considerably 
increased, and slight alteration to die form is often advan 
tageous. Thes however, having a magnesium 
base, do not lend themselves to cold working, and there- 
fore the final product is supplied in the extruded condition, 
but owing to the practical limitation of the minimum siz¢ 
of mandrel which can be used, very small sizes of tubing 
cannot be produced. 

As with steel, softening of aluminium alloys is carried 
out between cold-drawing operations. The annealing tem 
perature being only 400 deg. C. for the majority of alloys, 
it is necessary to remove all traces of lubrication remain- 
ing after cold drawing, otherwise this will be burnt on to 
the surface of the material both internally and externally, 
which would cause scratching during drawing. The present- 
day vapour type of degreasing plant is very satisfactory 
for this purpose 

The manipulation of aluminium alloy tubing also follows 
closely on the lines of steel. Some forming can be carried 
out in the fully heat-treated condition, but severe manipu- 
lation is either carried out in the annealed or solution- 


alloys, 


TECHNICAL 


SUMMARIES OF AERONAUTICAL RESEARCH 
COMMITTEE REPORTS 


EPORTS published by His Majesty’s Stationery Office, 

London, which may be purchased directly from H.M. 
Stationery Office at the following addresses: Adastral House, 
Kingsway, W.C.2; 120, George Street, Edinburgh; York 
Street, Manchester, 1; St. Andrew’s Crescent, Cardiff; 15, 
Donegall Square West, Belfast; or through any ordinary 
bookseller 


Furt-Scate Tests oN THE LONGITUDINAL CONTROL OF A LOW-WING 
MONOPLANE WITH SpeciaL RereRence TO WinGc Wake. By J. E. Serby, 
B.A., and R. P. Alston, B.A. Communicated by the Director of 
Scientific Research, Air Ministry. R. & M. No. 1666. (12 pages and 
19 diagrams.) November 9, 1933. Price 2s. net 

Complaints had been received that this aeroplane behaved curiously in tight 
turns and loops, it being impossible to control it sometimes in these manceuvres 
which ended often in flick rolls or spins. At high incidences the tail vibrated badly 
and the longitudinal control was poor. Work in flight was mainly confined to 
measurement and visual observation of these phenomena as they manifested then 
selves at the wing root and at the tail plane The development of turbulence at 
the wing root was studied by cinema records of wool tufts, and was extended to 
include the spread of turbulence over the whole wing culminating in the stall 
loss of total head over a vertical section near the tail plane was measured 
addition, it was possible to conclude from several different sets of measuremet 
that the wing-body turbulence was stror nough to produce a double lift curve, 
the alternate flows associated with which could be maintained in flight, over a small 
incidence range much below the fin t The work developed more as a study 
of a defective wing-body-tail combinatio an attempt to effect a complete 
remedy 

Phe conclusions of the report 

(1) Most of the peculiarities of 
stability and control near the stall 
an unusually violent stall 

(2) The position of the tail plane is almost the 
that the loss in total head near the tail plane « 
exceed 50 per cent., the tailplane would have t 
the angle of wing to body would have to 

3) It would be difficult to clear up entirel 
mentioned above, causes a partial stall 

(4) Studies of these phenomena on a 1 '10tl 
unfavourable scale effect on the conditions at 


ws referred to 


Tests ON AEROFOII 
R. Jones, D.Sc., A 
dynamics Department, 
9 diagrams Noveml 

Tests were duct 
Laboratory upon Sct 
different widths 1/10 
length of the aerof 
normal to the unde iree px 
from the trailing edge « 1e acrofo The exy 
values of Reynolds , i 10°, 1.0 
over a range of incidence « leg 

In addition, the report. includes the results of 
0.1 chord wide placed 0.1 chord fr the traili 
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treated condition. Here the double heat treatment 
such as the well-known Hiduminium RR56, besides having 
higher physical properties than most of the si he t 
treatment alloys, retain their Cuctility after solution treat. 
ment over a longer period, and therefore can b inipu- 
lated to suit convenience. For maximum ductility, how. 
ever, annealed material is preferable, but except in 
cases this is impracticable owing to the distortio1 
takes place on quenching following solution tr 
Severe forming such as heavy flanging must be « 
at forging temperature, and by this means ma: ! 
components in aluminium alloys can be simply produ 
irom tube, which would otherwise mean machining from 
solid with consequent scrap loss 

The use of special forms of tube both in steel d alu- 
in recent designs \ few 


lloy Ss, 


minium alloy are to be found 
samples of these are shown in the accompanying sketches 

Special technique has enabled tapered tubes in 
minium alloys to be produced which have previous! 
been at the disposal of designers. Hollow extrusions 
either parallel or taper gauge are c 
since their geometrical shape is almost unlimited so long 
as certain other limitations are appreciated. Certain tube 
manufacturers have had many years of practical experi- 
ence in the manufacture and application of tubular com- 
ponents for aircraft, and knowledge thus gained of 
inestimable use to designers 
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surtace of a Clark YH aerofoil 2) a Zap flap of 40 per cent. ch 
0.3 chord from the trailing edge and at an angle of 45 deg. to the w 
the same aerofoil and (3) the Zap flap as in (2) with the trailing edge o' 
proper cut away (see Fig. 1 These experiments were conducted at 
R of 0.3 10° and 4 10° approximately with additional observati 
and 2, and 3 10° in case 2 

The chief results are the following 

1) In the case of both wings two well-defined lift curves are obtain« 
stall when the flaps are open, though the plain wings show no signs of 
flow 

2) Moving a Schrenk flap backwards gives rise to a higher lift ar 
in kx max, with a flap 0.1 c. wide placed 0.1 c. from the trailing edge 
mately the same as that with a flap 0.2 c. wide at 0.25 c. from the tr 

3) The increase of drag due to flap is nearly proportional to the 
flap, and is greater as the flap is moved backwards (except at smal 
angles of incidence 

4) Curves of kp against ku fall into two grot , one for each width 
flap 

5) Opening the flap causes the C.P. to move backwards in alt 

6) The chief effect of cutting away the trailing edge of the wing pr 
Zap flap was tested, was to make the wing stall much earlier and 
ki max. was considerably less 
7) The increase in lift due to opening found in atmost 
is more than maintained at full scale value g rves of ki 
values, see (i)) are nearly parallel to the correspon« es for the 

It would be of interest further to examine the resi above, test 
flap 0.05 c. wide at 0.05 c. from the trailing edge g fitted wit 
flap will in due course be fitted to a model of the Pa 1 monopla 
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TABLES FOR Us ‘ AN IMPROVED 
PHeory CALccuLation By C. N. H 
of the Aerodynamics Department, 


pages and 16 diagrams.) October 22, 1934 


In R. & M. 1377' and R. & M. 1521" 
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CORRESPONDENCE 


The Editor does not hold himself responsible for the views expressed by correspondents. 


not necessarily for publication, must in all cases accom 


LETTING THE CLUB PILOT OFF THE LEAD. 

WAS very interested to read your contributor ‘‘ Indicator’s *’ 

comment: on bored pilots. Certainly something ought to 
be done about it; what’s the matter with letting them off 
the lead under the charge of one of the older members of the 
dub?—with the dual in, of course. There must be many 
amateur pilots perfectly capable of looking after the younger 
generation but if one dares to suggest such a thing it is not 
met with much approval, and generally with none at all. 
The first ‘ excuse ’ put up is that the insurance won't allow 
it. Personally, I m not sure that this is so. I run a machine 
which has scme Lalf-dozen other pilots on the policy, and the 
jnsurance company does not mind two flying with the dual in 
at all, provided that one of the two is definitely in charge 
during the flight. 

The other excuse put forward is that it does the instruc- 
tors out ot their flying pay. Well, possibly it may a little, 
but they are pretty sure to be busy with beginners, anyway, 
as your contributor says. 

When one goes to the average club it is depressing to see 
how little cross-country work is done by the licensed pilots. 
They seem quite content to fly round and round the aero- 
drome, and ifvyou ask them why, the answer generally is: 
“I cant go away with another member, sharing the cost, 
unless we have the stick out; he won't want to fly with 
me like that and, with all respect, I don’t want to with 
him.”’ 

It seems to me that there is much, too much, safety-first in 
some ways with club flying, and though I would be the last 
to take risks with the machines, I think that regulations might 
be relaxed somewhat in these small matters. After all, what 
is the use of having hundreds of ‘‘ aerodrome-bound ”’ pilots ? 
Put them in the charge of a senior member, say, one with 
over 200 or so hours to his credit. They'd both be all right, 
and the one would be learning and the other improving his 
cross-country work. He'd probably be so frightened that the 
pupil would lose them both that he would put in some very 
useful map-reading practice ! !! 

Hours.” 


‘“Five HUNDRED 


London 


THE ULTRA-LIGHT BRIGADE AT BROADWAY. 
your announcement of the Flying Flea Rally to be held 
at Broadway*Air Park. Worcestershire, early in May, 
has already brought encouraging response from both trade 
and private venturers into the uncharted Flying Flea waste. 
SOME SIDELIGHIS 
T® progress of the expansion scheme of the R.A.F. has 
been described and followed in Flight, but perhaps has 
not been wholly grasped by the public. Last Wednesday Air 
Marshal Sir Cyril Newall, K.C.B., C.M.G., C.B.E., A.M.. 
summed up the whole subject in a paper read before the Royal 
United Service Institution. Lord Trenchard took the chair. 

Sir Cyril began historically. At the time of the Armistice 
the R.A.F. had 187 squadrons with 30,0co officers and 264,002 
other ranks. In eighteen months this strength had been re- 
duced to 32 squadrons. In 1923 there were 36 squadrons, 
but only three of them were devoted to Home Defence. Then 
the scheme of 52 squadrons for Home Defence was adopted, but 
its completion was several times postponed, and at the end 
of the year 1934 we were still short by ten squadrons. 

In 1934 the old scheme was held to be no longer adequate, 
and the number of home defence squadrons to be raised by 
March, 1939, was fixed at 75. In May, 1935, another scheme 
amed at a ‘‘ Metropolitan ’’ force of 123 squadrons to be 
completed by March, 1937. It was later explained that the 
Metropolitan force included not only the Air Defence of Great 
Britain command, but also the flying boat and army co-opera- 
tion squadrons in the country. So far the lecturer had not 
considered the recent White Paper. 

Sir Cyril described the methods adopted to raise the 22,500 
hew personnel (including 2,500 pilots) which were needed in 
two years. Among other things he mentioned that Halton 
School now had 2,000 aircraft apprentices and next year would 
have 3,800. But in taking on permanent officers and men 
they had to remember the problem of providing them all with 
Careers. They now had thirteen civilian flying schools. Short 


The names and addresses of the writers, 
pany letters intended for publication in these columns 


I would like to be favoured with permission to refer in your 
columns to the lines upon which the project has been tenta- 
tively planned 

In the first place, it seems essential that I make it quite 
clear that there is no intention to stage at Broadway any- 
thing in any way resembling aerial navies of Poux, or any 
other such pot-pourri, grappling in the central blue. Quite 
definitely there will be no competition of any kind at Broad- 
way. The deadly contraption (with its tremendous possi- 
bilities for good or evil) which that delightful humorist, 
Mignet, has inflicted upon us, complete with dihedral and 
complex with tetrahedrals, does not encourage any such high 
ideals in one at present. 

While agreeing with Mignet that anyone with skill to build 
a packing case can make an aeroplane (or some such thing) 
I reserve the r.ght to add that those adherents to the pack- 
ing-case standard will need to know some things not con- 
tained in the English version of the excellent Mignet’s book 
before they can make it fly—to say nothing of making it fly 
safely. 

Many brave hearts have followed Mignet and his English 
fellow-conspiraturs up the garden path. Mignet counsels 
courage in the endeavour: I add my assurance that great 
patience also is necessary, as the end is not yet! 

My good friends of both trade and back-bedroom establish- 
ments are standing in to make a day’s enjoyment for a 
curious public, and where comparison rather than competition 
will be the move. So that when everything stops for tea 
all those fine people who have this great urge in common 
may chat over their respective trials and triumphs. 

We have started the ball rolling splendidly. So far, many 
Pou builders have promised to join in by bringing something 
to show their mark: a complete Flea, a part-finished Flea 
or, maybe, only a part of a Flea. And the trade will ex 
hibit, too: specimens of their component parts, and, 
sibly, compicte machines in action 

Only by this means can we develop the latent possibilities 
of this valuable design, and refine from the current crudity 
a sound type, which will confound the Smart Alicks who now 
mercilessly condemn the Pow and all that it stands for. 

I want also to persuade the Drone and the Aeronca and 
the Tipsy makers and/or private owners to come along with 
their machines, so that a comparison can be made between 
the orthodox and vnorthodox 

45. Marstow 

Evesham 


pos- 


Green Horace C. WRIGHT. 


Worcestershire. 


ON EXPANSION 
service officers and direct entry airmen pilots went to these 
schools for an eight weeks’ course, and then to a Flying Train- 
ing School of the R.A.F. for six months. 

Sir Cyril described the problems of providing new stations 
Under the 1934 scheme they were eighteen stations short of 


requirements. They used to allow four and a half years to 
get a new station ready for occupation by a squadron, but 
quicker methods had now to be adopted. Many sites which 
were otherwise suitable had been made unsuitable by the 
Power Grid system of pylons and cables. 

Sir Cyril then dealt with the provision of aircraft and equip- 
ment, and said that they were taking full advantage of sucn 
new features are retractable undercarriages, flaps, V.P. air- 
screws, etc. It was very fortunate that the expansion scheme 
had not started a year before, as then they could not have 
done so. The old biplane had faded out, and they had entered 
on the era of the monoplane. The performance of some ot 
the new machines was phenomenal. . 

The method of raising new squadrons was for an existing 
squadron to throw off a flight as a nucleus, and even some 
of the new squadrons which had been the first to be raised hal 
had to throw off a flight. Some new formations were given 
existing types of equipment, and some were converted to new 
types. 

The lecturer then dealt with the White Paper scheme and 
described what he called the ‘‘ Shadow Industry ’’ scheme, 
whereby motor firms would make aircraft. 

The Air Marshal concluded by saying that after this expan- 
sion we should have an Air Force that in good heart and good 
equipment need nct fear any comparison. 
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SERVICE NOTES AND NEWS 





AIR MINISTRY ANNOUNCEMENTS 





A NEW “HEAVY.”’ 


UNIVERSITY COMMISSIONS 


The Air Ministry announces that the undermentioned University 
candidates. have been appointed to permanent commissions in the 
General Duties Branch of the Royal Air Force with the rank of 
Pilot Officer R. E. Baxter, Cambridge; J. H. Chaplin, Cambridge; 
S. C. Elworthy, Cambridge; P. D. Holder, Bristol; P. J. Sanders, 
Oxford; R. H. Spencer, Cambridge; F. S. Stapleton, Cambridge 


AIRMEN’S MESSING 


Attention is drawn to K.R. & A.C.1,, para. 1729, and to the more 
detailed regulations in A.P. 112, Chapter VII, para. 9, respecting 
the provision of supper for any airmen who choose to take it. 
C.Os. are to ensure, by periodical enquiry, that suitable arrange- 
ments are being made at their stations in accordance with those 
regulations 

Phe above Air Ministry Weekly Order evidently refers to com- 
plaints which have been published that airmen at certain stations 
received no meal after 4 p.m. The paragraph in King’s Regulations 
to which reference is made runs as follows “ The C.O. of a station 
will pay particular attention to the feeding of the airmen and will 
take pains to impress upon his subordinates the important bear- 
ing which the subject has upon the efficiency, content- 
ment, and well-being of the airmen. The food provided will be 
well prepared and well served, and as much variety as possible will 
be introduced into the dietary by judicious expenditure of the cash 


allowances A supper meal will always be provided for any airmen 
who choose to take it rhe C.O. will himself frequently visit the 
cookhouse and satisfy himself that the food is being properly 
cooked.”’ 

At most stations there is a committee of airmen which is con- 
sulted about messing, and in some cases this committee has advised 
that airmen do not desire supper to be provided but prefer to 


provide food for themselves 


The Armstrong-Whitworth Whitley (two Tiger engines). (R.A.F. Official Photograph, Crown Copyright 


A CHANGE OF NAME 


Phe Anti-Aircraft Co-operation Flight will be renamed Anti-Air- 
craft Co-operation Unit, with effect from April 14, 1936 


PERMANENT COMMISSIONS (STORES BRANC - 


The undermentioned warrant officers have been granted permanent 
commissions in the stores branch: B. H. Alder, F. C. Crowdy, A. ( 
Dibben, L. Doyle, E. H. Free 


FOREIGN OFFICER ATTACHED 


Capt. Napakas of the Siamese Military Air Service, has 


attached to the Royal Air Force Station, Calshot, from March i 
to April 9 


WARRANT OFFICERS COMMISSIONED 


ihe undermentioned warrant officers have been 
manent commissions 
As conn oI ngine off 
S. W. Birch, M. Downer, T. Griffiths, | J. A. Knight, B. H. 
Rolles, H. J. Sanders, J. H. Tuckey, F. C. Whenman 


7 


ls comnissioned siguals officers 


P. Allerston, A. W. Daniels, (¢ 
1s mimissioned ari nent off 


G. Bird and J. Heffernan 


FLYING ACCIDENT 


I 
~ 


Che Air Ministry regrets to announce that Aircraft S 
Paul Jenner, of No. 100 (T.B.) Squadron lost his life I 
iccident which occurred at Singapore on March 19. Flt. Lt. W 
Dalrymple Gairdner, D.F.C., the pilot of the aircraft nd L.A/G 
Thoma William Watson, the only other p Iipant, re ng 


ROYAL AIR FORCE GAZETTE 


I Ga V I ( 
G dl Du Bra 

rhe following are granted permanent commissions as Pilot Officers 
with effect from March 3 and with seniority of the dates stated 
J. H. Chaplin, P. D. Holder (June 1934); R. E. Baxter, S. ¢ 
Eiworthy, P. J. Sanders, RK. H. Spencer, F. S. Stapleton (December 
3, 1934) 

rhe following are granted ort ser e comn ons s Acting 
Pilot Officers on probation th effect from and with seniority of 


March 2 G. L. G. Bagshaw, P. H. G. Beazley, P. E. Bennett, 
G. R. Boles, C. H. Bull, V. G. L. D syrne, R W Denison, 
J. R. L. Edminson, L. F. Gregory, R. P. A. Harrison, L. R. Hel; 
W. A. Howell, G. V. Lane, F. R. Maguire, A. G. Malan, R. | 
Mills, I. G. Morrison, D. A. Newell, E. Palmer, D. Parker, P. R 
Patrick, G. W. Prior, J. W. B. Richardson, F. M. Smith, T. H 
Stockdale, G. G. Storey, D. M. Strong, W. P. F. Treacy, C. A 
Turner, H. A. A. Webster, J. H. White. 


The following Flving Officers are promot to the r { Flight 
Lieutenant P. B. Coote (January 26); M. V. M. Cl 


rhe following Pilot Officers are promoted to the 1 I g 
Officer W. T. King (January 24); P. J. A. R ell, R. G. ¥ 
R. C. F. Lister (January 28); O. H. D. Blomfield (Mar 

Group Capt. A. R. Arnold, D.S. DA place 
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The following Flying Officers are transferred to the Reserve, 
Class A (March 14):—A. P. Glenny, W. Halmshaw 
F/O. C. H. Mallinson is transferred to the Reserve Class A 
(March 13) 
Accountant Branch 
Wing Cdr. A. G. N. Belfield, O.B.E., is placed on the retired list 
at his own request (March 11). 


Med:cal Branch 
W. J. Fowler, L.M.S., M.D., is granted a short service commission 
Fiying Officer for three years on the active list with effect from 
December 2, 1935, and with sen‘ority of February 5, 1935. (Substi- 
tuted for the notification in the Gazette of December 24, 1035.) 


Chaplains Branch 
]. H. W. Haswell, B.A., is granted a short service commission 
with the relative rank of Squadron Leader with effect from and 


with seniority of February 27 


Miscellaneous 
W/O. W. IL. G. Kerby is granted a permanent commission as 
Assistant Provost Marshal in the rank of Flying Officer on pro- 
bation, with effect from and with senicrity of March 6. 


ROYAL AIR FORCE RESERVE 


Reserve of Air Force Officers 
General Duties Branch 
The following are granted commissions as Flight Lieutenant in 
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Class C:—J. H. Truscott (Lt., The Devonshire Regiment, R.A.R.O 
(January 23); A. W. Shaw (February 3); C. D. Pyne (Flight Lt, 
R.A.F., Petired) (February 5) 

The following Pilot Officers are promoted to the rank of Flying 
Officer (January 9) H. N. Edge. T H. Hazlerigg, W. Hill, C. 1 
Kendall, G. K. Lawrence, C. L. Miiligan, J. B. Seager, E. P 
Whitfield 

Ihe following are transferred from Class A to Class C on the 
dates stated Fit. Lt. R. L. Bateman (March 18); F/O. L. 1} 
Falla (March 11); F/O. H. D. Morley (March 17) 

F/O. E. P. Young is transferred trom Class AA (ii) to Class ¢ 
(March 16); Fit. Lt. C. A. Ellio‘t is transferred from Class C to 
Class B (February 27); F/O. P. E. Underwood relinquishes his com- 


mission on completion of service (March 16 


AUXILIARY AIR FORCE 


General Duties Branch 
No. 600 (City or Lonpon) (FiGurer) Squvuapron.—P/O. S. (¢ 
Elworthy relinquishes his commission on appointment to a_ per 
marent commission in the Koyal Air Force (March 3); P/O. A. A 
Vickers is promoted to the rank of Flying Officer (February 5) 
No. 601 (County oF Lonpon) (FIGHTER) Sovapron.—P/O. P. B 
Robinson is promoted to the rank of Flying Officer (February 5 


Accountant Branch 
No. 600 (City or Lonpon) (FiGurer) Sovapron.—F/O. R. Ilis 
cox is transferred to the General Duties Branch (November 21, 1925 


ROYAL AIR FORCE INTELLIGENCE 


Appointments.—The following appointments in the Royal Air 

Force are notified 
General Duties Branch 

Squadron Leaders.--C. Chapman, D.S.C., to Electrical and Wire- 
less School, Cranwell; for Administrative duties vice Sqn. Ldr. W. E 
Purdin, 14.3.36. W. E. Purdin, to Headquarters, Coastal Area, 
Lee-on-the-Solent; for Photographic duties vice Wing Cdr. C. Porri, 
14.3.30. C. F. Toogocd, to No. 6 Flying Training School, Nether- 
avon; for duty as Chief Flying Instructor vice Sqn. Ldr. H. 1 
Lydiord, 10.3.36. 

Flight Lieutenants.—H. H. Brookes, to Aeroplane and Armament 
Experimental Establishment, Martlesham Heath, 9.3.36. C. A. Watt, 
to R.A.F. Station, Singapore, 6.3.36. A. E. J. Pratt, to Aircraft 
Park, Lahore, India, 17.2.36. G. K. Fairtlough, to No. 800 (F.F.) 
Squadron, 20.2.36 

‘lying Officers —M. D. C. Biggie, to No. 58 (B) Squadron, Upper 
Hevford, 16.3.36. G. F. L. Scott, to No. 823 (F.S.R.) Squadron, 
27.2. 

Pilot Officer D. M. H. Craven, to No. 56 (F.) Squadron, North 
Weald, 2.3.36 

tcting Pilot Officers J. V. Hoggarth, E. L. Hyde, F. R. MeAllis 
ter, to School of Air Navigation, Manston, 4.3.36. A.C. Rabagliati, 
to No. 1 (F) Squadron, Tangmere, 4.3.36. J. L. M Bell, to No. 10 
(B) Squadron, Boscombe Down, 4.3.36. (¢ H. Jones, to No. 13 
Army Co-operation) Squadron, Old Sarum, 4.3.36. G H. N. Gib 
son, A. G. T. James, L. J. Kiggell, to No. 16 (Army Co-operation) 
Squadron, Old Sarum, 4.3.36. M. R. Baillon, to No. 17 (F) Squad- 
ron, Kenley, 4.3.30. R. J. Ommanney, to No. 19 (F) Squadron, 
Duxford, 4.3.36. J. Rankin, J. G. Spencer, to No. 25 (F) Squadron, 
Hawkinge, 4.3.36. G. A. L. Cheatle, R. B. Cox, C. A. Masterman, 
C. L. Page, to No. 26 (Army Co-operation) Squadron, Caitterick, 


4.3.30. A. C. Heath, to No. 32 (F) Squadron, Biggin Hill, 4.3.36 
P Bragg, M. V. Peters-Smith, to No. 38 (B) Squadron, Milden- 
hall, 4.3.30. J. J. E. Coats, P. J. G. Davies, J. Greenhaigh, to 


No. 43 (F) Squadron, Tangmere, 4.3.36. G. H. J. Feeny, R. ¢ 
Love, to No. 54 (F) Squadron, Hernchurch, 4.3.36 A & ¢ 
Lewer, to No. 57 (B) Squadron, Upper Heyford, 4.3.36 >» & 
McTurk, W. E. Mulford, to No. 58 (B) Squadron, 4.3.36. R. B 
Harvey, K. E. Kennedy, to No. 97 (B) Squadron, Boscombe Down, 


4.3.36. J. W. S. Forbes, to No. 98 (B) Squadron, Abingdon, 4.3.26 
J \. ¢ Karran, to No 104 (Bb) Squadron, bingdon, 4.3.30 
— - Ix Hutchins, B. D. Sellick, R. D Stubbs, to No 214 (B) 
Squadron, Andover, 4.3.36. G. I. L. Corder, D. A. Hamilton, to 
No. 215 (B) Squadron, Upper Heyford, 4.3.36. The undermentioned 
are posted to R.A.F. Depot, Uxbridge, on appointment to short 
service commissions as Acting Pilot Officers, on probation with 
effect from 2.3.36:—G. L. C. Bagshaw, P. H. G. Beazley, P. } 

Bennett, G. R. Boles, C. H. Bull, V. G. L. D. Byrne, R. W. Den 

son, J. R. L. Edminson, L. F. Gregory, R. P. A. Harrison, L. R 
Helps, W. A. Howell, G. V. Lane, F. R. Maguire, A. G. Malan, 
R. E. Mills, I. G. Morrison, D. A. Newell, E. Palmer, D. Parker 
P. R. Patrick, G. W. Prior, J. W. B. Richardson, F. M. Smith, 
rT. H. Stockdale, G. G. Storey, D. M. Strong, W Pp. | Treacy, 
C. A. Turner, H. A. A. Webster, and J. H. White 


Stores Branch 
Squadron Leader.—S. D. Dennis, to R.A.F. Station, Gosport; fer 
Stores duties, 8.3.36 
Flight Lieutenant.—W. F. Langdon, to No, 1 Air Defence Group 
Headquarters, 16.3.36 
Flying Office H. ¢ 


16 30 


Adams, to No. ror (B Squadron, Picester 


Accountant Brancl 

Wing Commande :. « Miller, M.C., to Home Aircraft Depot, 
Henlow; for Accountant duties vice Wing Cdr. A. G. N. Belfield, 
O.B.E., 8.3.36 

Squadron Leaders.—]. M. Adams, to No. 11 Flying Training 
School, Wittering; for Accountant deties, 9.3.36 I |. Grout, to 
R.A.F. Station, Upper Heyford; for Accountant deties vice Sqn 
Ldr. J. S. Griffiths, 9.3.36 

Flight Lieutenants.—E. W. Horncastle, to No. 9 Flwing Training 
School, Thornaby, 9.3.36. \ Matveieff, to R.A] Depot, Ux 


bridge, 9.3.36 
Medical Branch 
Group Captain.—F. N. B. Smartt, to Headq ers, R.ALI Ir 
Hinaidi, 6.3.36 
Flying Officers \. S. Amsden, to No Armament Traini 


Camp, Sutton Bridge, 1.3.36. H. E. Bellringer, to No. 1 Armament 
Training Camp, Catfoss, 1.3.36 





METAL-CLAD, Stressed skin, V.P. airscrew, flaps and retractable undercarriage are features of the new A. W. Whitley. 
(R.A.F. Official Photograph, Crown Copyright.) 











*) 
es 
dS 


Maintenance : 


now being built at the Cowes works of Saunders-Roe, 

Ltd., is a general purpose twin-engined type in which 

robustness, low maintenance cost, simplicity of con- 
struction and seaworthiness were aimed at rather than a 
maximum of pérformance. The Air Ministry specification 
to which this machine was built called for these 
features, and the prototype machine passed its tests 
without difficulty, The production machines are 
now coming along, the work having been some- 
what delayed by the necessity to build a new 
large erecting shop at East Cowes, Isle of Wight, 
before production in quantities could be under- 
taken. The huge shed is now completed, and the 
necessary reorganisation of the works is well on the 
way to completion, so that the machines should 
be emerging at very short intervals during the 
immediate future. 

In its general design the Saro London follows the 
practice established by British flying boat de- 
signers for a number of years, and is a twin-en- 
gined flying boat with the two Bristol Pegasus III 
engines mounted on the leading edge of the top plane, a 
position which gives the airscrews a maximum water Clear- 
ance, so that it is only in exceptional conditions that they 
are not clear of water spray. The hull is of usual two- 
step type with vee bottom, but an innovation, from the 
hydrodynamic point of view, is the arrangement of the 
rear step, which is of less beam than the main hull at that 
point, so that a fore-and-aft step is between the chine of 
the step and the chine of the hull proper. In the London 
the hull beam is considerable, even towards the stern, in 
order to give a maximum of accommodation for crew, 
gear, and equipment. On the other hand, the rear step 
itself should not, for purposes of water performance, be 
too wide, and the particular step arrangement chosen was 
an outcome of these considerations. 

For several years it has been the practice of Mr. H 
Knowler, Saunders-Roe chief designer, to use straight-line 
hull frames. This form is the simplest possible to manu- 
facture, and has the further advantage that panel beating 
of portions of the null planking is avoided. A plain vee 
bottom is, however, apt to be ‘‘dirty,’’ as the water is 
thrown high into the air unless deflected by suitable shap- 
ing of the hull. Some years ago most British flying boat 
hulls had curved vee bottoms. the vee at the keel being 
gradually flattened out as the chine was approached. The 
resulting curvature of the bottom planking called for a 
certain amount of shaping, and Mr. Knowler evolved a 
simpler way of achieving the same results. Instead of 


| ATEST of a long “‘ family ’’ of flying boats, the London 
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FOR OPEN-SEA RECONNAISSANCE 


The Saro London General-purpose Flying Boat : 
Simplicity the Keynote of Design 








Marcu 26, 1930. 





Robust Construction and Low 






































the straight lines 
of the bottom 
frames pointing towards the 
chines, he pointed them to 
wards a line some six inches inboard of the chine ; wher« 
this straight line cut the horizontal through the two chines 
he ran horizontal planking, which served to keep down th: 
water, just as the curved bottoms of earlier hulls had 
done. The vee bottom was, of course, still sufficient to 
give the desired absorption of shock when alighting. 
Having evolved this straight-line type of framing for th« 
hull, the Saunders-Roe designers did not wish to spoil 
the resulting simplicity of construction by introducing 
ternal longitudinal stringers such as are commonly us 
in the construction of flying boat hulls. The stringers 1 
a good dea! of riveting to the hull planking, and 
they are kept continuous from stem to stern the fran 
have to be cut out to accommodate them. If this is n 
done it becomes necessary to interrupt the stringers wher 
they cross the frames, and gussets then have to be used 
for attaching stringers to frames. The scheme ultimately 
evolved was to form corrugations in the planking itself, 
spaced some six inches apart. By the stiffness which they 
introduced these corrugations took the place of riveted-on 
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stringers, and a structure invclving a minimum of riveting 
resulted. For relatively slow aircraft the extra drag caused IT ng 
by the corrugations running fore and aft in the planking is ee ee TT 
probably of little consequence. When we come to build ae 
flying boats with a speed of mcre than 200 m.p.h. the cor- 
rugations will most likely disappear, as will also the pro- , 
jecting rivet heads used at present, which will give place 3 Ba : ——_— —& 
to flat-headed rivets lying flush with the planking. —<——: 

The method of finishing off the ends of the corrugations $: 
in the planking of Saro boats is interesting. Where these 
corrugations intersect the chines, for instance, the actual 
corrugations are cut off a little short of the edge 
of the sheet, and a cap formed by pressing is 
riveted over the corrugations, as shown in the 
sketches. In landplane work it might be 
permissible merely to ‘‘ bash ’’ the ends of 
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step are shown below. 

















the corrugations flat. Such was, indeed, 6G # : 1 : 3 
the practice of Junkers < aa : 
designers for many years is : 3 ° 
In flying-boat work, how- 2 3 —, 
a : 5 : J.P. 
scat women 4 a : = . 
: £ : “ P 4 . rf “ 
: : oe it ; % K 
* ~~ 5 The hull of the Saro London. 
' ad V4 "si Straight-line frames are 
; . 7: 2 . + "os "te. 3 used, those in the rear por- 
z : : a "2 AI if Ls tion, and the sides of those 
{ : ; ¥: rs . + = "Me in the front part, being of 
; ¥ : : a: . ‘AD Me ‘*Z"’ section, and the rest 
oe SES of channel section. The 
<a N planking is corrugated or 
—— <a ‘ » <S ffuted to avoid the use of 
ae ny “S riveted-on stringers. Note 


the neat pressed caps used 
to cover the ends of the 
_  — > a . —_ corrugations. Details of the 


: construction of the rear 
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The tailplane of the Saro 
London has spar booms 
of the Boulton Paul 

*‘locked joint’’ tubular type. The cut-out 

near the rear spar is for the stern gunner. 

The wing construction is generally similar. 





ever, a water-tight joint has to be made, and this is and one aft of the wings. The bow compartment of the 
attained by the Saro designers in the manner explained. hull, in addition to marine gear, also contains the bomber’s 

Alclad is the material used throughout the Saro London station. A hinged door in the nose opens forward and 
hulls, and light alloys are used throughout the construction upward, thus giving him a free view for using his sight. 
i A bulkhead with a sliding door separates 
the bow compartment from the pilots’ 
cabin. Side-by-side dual control is pro 
vided, the two pilots’ seats being mounted 
on raised platforms, with a lower level 
gangway between them. The controls on 
the starboard side are arranged to be un 
shipped when not in use. 

Aft of the pilots’ cabin is the officers’ 
ward room, with two bunks on the star- 
board side. On the port side is the navi- 
gator’s table and equipment, a_ large 
window giving light and view. 

Next comes a large compartment with 
bunks for the crew. On the forward bulk- 
head is, on the starboard side, the 
engineer's instrument panel, and on the 
port side the wireless equipment with table 


The front gunner’s compartment (left) 
also contains the bomb sight and bomb 
releases, ammunition and marine gear. 
Below is seen the middle gunner’s com- 
partment, which is also the kitchen and 
pantry. The firing step serves as a work 


ee ee bench. Note the vice. 





except for some highly stressed wing fit- 
tings. The wings for the Londons are 
being manufactured by Boulton Paul, of 
Norwich, and the wing construction is 
similar to that used in some Boulton Paul 
aircraft, with spars formed from ‘‘ locked 
joint’’ tube booms surrounded by “‘ open ’”’ 
tubes having flanges for riveting to the flat 
sheet spar webs. The details of the wing 
construction are similar to those used in 
the tailplane, which are illustrated by a 
sketch. 

Accommodation inside the hull of the 
London is almost luxurious, according to 
military standards. Provision is made for 
living on board, and comfortable bunks 
are provided in the compartments, as well 
as a cooking stove on which meals can be 
prepared. When not in use the bunks and 
bedding are stowed in one of the aft com- 
partments. 

The defensive armament of the London 
includes three gunners’ stations: one in the 
extreme bows, one in the extreme stern, 
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vel Comfort for the crew of the Saro London. This compartment lies between the kitchen and the officers’ wardroom. The 

on wireless operator's chair can be seen on the right of the picture. 

un 

and chair for the operator, as seen in the view above. a firing step which also serves as a work bench and is 

ers’ Behind the crew’s cabin is the middle gunner’s post, with equipped with a vice. Here also is the cooking stove and 

tar- cupboards for food, cutlery, dishes, etc 

avi- A stowage space for bunks, bedding, spare airscrews, 

irge etc., follows, and a narrow and inevitably somewhat low 
gangway leads to the gunner’s position in the extreme 

vith stern. From the firing step the rear gunner obtains a very 

ulk- wide range of view and fire, the only obstruction being 

the the two fins and rudders. From the middle gunner’s posi 

the tion, however, these “‘ btind spots’’ are readily covered. 

able The placing of the petrol tanks in the top centre-section 
leaves the entire hull available for accommodation, and 

it) almost every cubic foot of the space is taken into use, 

nb either during flight or when the boat is at moorings 

ar. 

= Load and Performance 

-~ When fitted with the Bristol Pegasus III engines the 





The rear gunner commands a wide field of fire, including 
Vertically downwards. His cockpit is in the extreme stern 
and between the spars of the tailplane. 





Saro London has a tare weight of 11,100 lb. The normal 


fuel and oil load is 4,472 lb., and the military load 
2,728 lb., giving a normal gross weight of 18,300 lb. The 


machine is, however, stressed for and will take off at a 
gross weight of 22,000 Ib., 
overload. The normal range at a cruising speed of 
115 m.p.h. is 1,100 miles, but with an overload of petrol 
this can be extended to 1,740 miles. The maximum speed 
at 6,560 ft. is 135 m.p.h., and the service ceiling is 
14,760 ft. The take-off time is 18 seconds, and the initial 
rate of climb 1,000 ft. /min 


which, of course, represents an 


Forty-nine R.AF. Stations to be Open on Empire 
Air Day 


ty is now possible to disclose the provisional list of the forty 
nine Royal Air Force stations which will display their 
routine to the general public on Empire Air Day, Saturday 
May 23. They are as follows 

Abbotsinch, Abingdon, Aldergrove, Bicester 
Newton, Calshot, Castle Bromwich, Catfoss, 
Digby, Duxford, Eastchurch, Farnborough (excluding R.A.I 
Felixstowe, Filton, Gosport, Grantham, Halton, Hawkinge, Hendon, 
Henlow, Hornchurch, Hucknall, Kenley, Lee-on-the-Solent, Leuchars 
Manston, Martlesham, Mildenhall, Montrose, Netheravon, North 
Coates Fitties, Northolt, North Weald, Old Sarum, Peterborough 
Sealand, Sutton Bridge, Tangmere, Tern Hill, Thornaby, Turnhouse 
Upavon, Upper Heyford, Usworth. Wittering, Worthy Down 


Biggin Hill, Birchan 
Catterick, Cranwell 
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Topics of the Day 


The Single-Seater 


N spite of the discouragement given by recent history, I 
| still believe quite firmly in the sporting single-seater. 

The market for such a machine is still small and select, 

but the market is there, provided that the price is right. 

As a prospective owner I would rather consider a single- 
seater with really adequate luggage accommodation than 
a two-seater with space for a couple of light canvas swag- 
bags. Ninety per cent. of my flying, anyway, is done 
alone, and I usually feel a curbing sense of responsibility 
when anybody is with me—a responsibility which prevents 
me from enjoying myself to the full. This is particularly 
so in aeroplanes wherein the unfortunate passenger is liable 
to take the brunt of a possible minor accident. 

Although not everybody’s machine, the Comper Swift 
had, and still has, admirers, though I am not quite sure 
how many of these delightful little affairs are still in exist- 
ence. One, I know, is used by an owner in the way that 
every private aeroplane should be used. He puts down in 
fields all over the place and parks it, with wings folded, 
behind haystacks or in any sheltered spot to be found in 
the area. 


Real Flying 


NCE upon a time a proud owner offered to let me 


fly his Swift. I refused—partly because it was unin- 
sured and partly because I was a little terrified of it. From 
that moment I have regretted such admirable weakness, if 
only because all my knowledge of the machine must neces- 
sarily now be second-hand. 

Somebody once described flying a Swift as the nearest 
possible approach to being an angel while still involved in 
this sordid life. The wings, he said, sprouted from his 
shoulders, and the machine reacted to his very thoughts. 
In other words, if the pilot sneezed the Swift did a roll, and 
the machine had to be flown the whole time—which, in 
these days of stable aeroplanes, might not be a bad thing 
for certain types of owner. One either flies to “ get 
there ’’’ or for the sheer fun of the thing. A sprightly 
single-seater of the Comper calibre would still be a satis- 
ivine littlke weapon for those who fly because they lke 
flying. 

from all I hear, the Miles M.5, or Sparrowhawk, is the 
latest miracle in single-seaters. Nobody has given me the 
chance of sampling one, but the two pilots I know who 
have spent any time in its cockpit claim that it is the 
sweetest little aeroplane they have ever handled, and, 
perhaps rashly, state that any pilot with ten hours’ solo 
experience could fly it safely. People often say that sort 
of thing when there is no ten-hour amateur waiting to be 
asked, but, allowing for the inevitable exaggeration, the 
M.5 must be nice, 


Two-control Flying 
OT so long ago I suffered a mildly tmpleasant ex- 
perience which suggested that one really uses very 
little of that most discussed control—the rudder. For a 
full twenty minutes I dashed about the sky without 
realising that I had practically no rudder availabl 

By a pure freak a stone (at a guess) had lodged itself 
in the steerable tail-skid of the machine in such a way 
that the skid was immovable and the action of the rudder 
was limited by the metal plates which control the skid 
On full throttle I could obtain only the most sober swing 
by the application of full available rudder in either 
direction, yet a series of steep turns, a few minutes of 
cloud flying and a depressingly inaccurate loop had all been 
made before the horrible discovery. 

This discovery was the result of a stalled turn—or ofa 
manceuvre which was originally intended to be a stalled 
turn. In fact, with no rudder, the machine simply fell 
gently out of an almost vertical position, and I comforted 
myself with the thought that, even if rudder is necessary 
for the quick recovery from a spin, this control is equally 
necessary for its manufacture in the first place. 

Annoyingly enough, the foreign body departed during 
or immediately after the landing, so that there was n 
knowledge to be gained from the experience. After a 
straight glide I held off high because I felt that a wheel 
landing might cause a swing, which would be quite un- 
controllable. Nothing could have stayed in any tail-skid 
after that one-two point landing made from the tail 
onward. With or without the moral support of M. Mignet 
and his converts, I would now rather fly an aeroplane with 
a fixed rudder than one with fixed ailerons—useless 
even reversed though these surfaces may be at the stall 


Unjustifiable Risks 


FTER watching a very experienced pilot use every 
inch of an aerodrome with a machine which normally 
removes itself from the ground in fifty yards or so, I saw 
an amateur start his take-off from the circle with a much 
less agile machine, and felt that the human race has a let 
to learn. Not only did this earnest amateur refuse to ust 
every possible yard, but he also turned out of wind as he 
left the ground and flew straight over the hangars, leaving 
a perfectly good gap on his left. 
Probably it was an accidental 
sense, and, in any case, I must confess that I have take® 
oft from the circle myself on occasion. Nevertheless, th 
combination of faults was really inexcusable in on 
had probably been laden with good advice during his it 
training. So many people have saved a minute of taxt-Ilj 
and lost forty years of their lives. To collide with obstacles 
at flying speed is so very damaging. INDICATOR 
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FROM the CLUBS 


Events and Activity at 


LONDON 
AST week’s flying time was 108 hr. 40 min. Messrs. W. P. C. 
Hagger and H. R. Presland became members, and Messrs. G. M. 
Tonge, G. Gibbins and S. K. Reeves completed their “ A’”’ licence 


tests. 


TOLLERTON 

Lord Allerton has gone solo. 
week ending March 19 was thirty hours. 
have become associate members. 


CASTLE BROMWICH ; 
Flying times for the week ending March 20 were 24 hr. 20 min. 
dual and 19 br. 55 min. solo. New members include Major J. E. 
Bonniksen (flving) and Miss E. French and Mr. W. J. Phillips 
(ordinary). Mr. C. J. Ginder has passed his “‘ A”’ licence tests 


SOUTHEND 

On Sunday Southend’s airpert was visited by three machines 
from Broxbourne, two from Heston and one from Hanworth. Dur- 
ing the week 31 hr. 50 min. were flown by the Club and first solos 
were miade by Messrs. Salt and Sutton. Three new flying members 
have joined. 


REDHILL 

The highly creditable total of 89 hr. 40 min. flying was logged 
during the week ending March 20. Mr. C. J. Walch completed his 
“B” licence night-flying test and a blind-flying certificate was 
issued to Mr. E. Hill. Among the week's “ cross-countries"’ was 
one to Amsterdam. 


BORDER 

It is hoped that the major portion of the aerodrome drainage 
scheme will be completed belore British Airways resume their Isle 
of Man service on April 20. Since the arrival of the B.A. Eagle 
the open machines are being given the ‘cold shoulder’’ where 
joy rides are concerned. 


PORTSMOUTH 

The total flying time at Portsmnouth for the week ending March 20 
was 38 hr. 20 min. Mr. A. E. Newman has gone solo and Messrs. 
L. W. Francis and Group Capt. J. B. Graham, Sqn. Ldr. R. M. 
Davy, Fit. Lt. W. J. Brighty, Fit. Lt. R. N. Clarke and F/O. 
A. W. S. Matheson have become members. 


CAMBRIDGE 

Lord Pentland and Messrs. Winton Smith, Nichols, Ewing and 
Peacock went solo over the week-end. Another Moth has been 
purchased, bringing the fleet of training Moths up to seven. In- 
struction is also available on Puss Moths and the Monospar. For 
the week ending March 21 flying time at Fen Ditton aerodrome was 
65 hr. 30 min. 


HANWORTH 

Capt. George Eyston, the racing motorist, is keeping his Hornet 
Moth at Hanworth. Mr. W. R. Beatty and Dr. E. Hahn have become 
members. Mr. A. P. E. Callier and Mr. W. P. Bowles have passed 
the tests for their ‘‘A’’ licences. The latter has received his in- 
struction under the auspices of the National League of Airmen. 
Flying times last week for the Hanworth Air Park Flying Club 
totalled 58 hr. 15 min. 


KARACHI 

Mr. G. V. Gadgil flew a Club Moth to second place in the 
Viceroy’s Air Race, a particularly satisfactory performance in that 
Mr. Gadgil streamlined the machine and then flew such a course 
that his average speed for 1,500 miles was only 2 m.p.h. below the 
maximum of the machine. The Club's pilot instructor, chief engi- 
neer and honorary secretary, and Messrs. Ghose and Malik, flew in 
a Puss Moth and two Gipsy Moths to Jodhpur, one of the stopping 
places, to see the race. 


Flying time at Tollerton for the 
Mr. and Mrs. G. Hickman 


PORTSMOUTH AT 


V ORE than three hundred guests attended the first annual 

ball held by the Portsmouth Aero Club last Friday, and 
it can fairly be said that the spirit of the party was nicely 
talanced between the merely dull and the actively rowdy. 
Groans there were in the clubhouse on the following morning, 
but these came only from those guests who had too actively 
disported themselves (a) on minute and attractively uncon- 
trollable bicycles, or (b) in a hazardous game of ring-a-roses. 
A scientific investigation should be made into certain muscular 
Teactions, since the winners of the bicycle races managed 


the Clubs and Schools 


LIVERPOOL 

Fifty-eight hours five minutes were flown during the week ending 
March 19. On Friday, March 27, a National Night party will be 
held in the clubhouse at Speke, commencing at 8 p.m. 


YORKSHIRE 

Club machines flew 25 hr. 5 min. last week. Mr. A. G. Dickson, 
an Air League “‘ Young Pilot,” started his flying training at Yeadon 
Other new members are Mr. and Mrs. A. E. Swaine. The film With 
Cobham to Kivu was shown on Sunday, March 15. A Leopard 
Moth has been obtained in place of the Puss Moth. There will be 
a dance in the clubhouse on Saturday, April 4, and a meeting on 
Thursday, April 15. 


SOUTH COAST 

Just over twenty hours’ flying was recorded during the weck 
ending March 22. A round dozen machines from Brooklands, Han- 
worth and Wilmington took advantage of the fine weather on 
Sunday morning to fly down to breakfast. New members are Mrs. 
and Miss Cushman, Mrs. Harrington, Miss June Jeffries and Messrs 
Thompson, Reynolds and T. R. and G. H. Harringtcn 


CINQUE PORTS 

Mr. H. T. Jackson, the chief ground engineer, has successfully 
passed his tests for the “A” licence. This is in accordance with 
the Club policy of making pilots of as many as possible of the 
ground staff.- Mr. Campbell, who commenced flying only a short 
while ago, and has had to contend with the most wretched weather 
during his training, has also obtained his “A” licence. Finally, 
Mr. Jack Ingram has passed his tests, making three licences obtained 
in two days. 


READING 

Messrs. Kidley and Mills have gone sclo, and Mr. Chaytor has 
become a pupil. Capt. Von Brismowski has come over from 
Austria to take delivery of his Hawk Trainer, which is equipped 
for inverted flying. Wing Cdr. Stent has returned from Roumania 
The Phillips and Powis Sports Club played Maiden Erleigh School 
last Saturday. They are holding their first dance (in honour of 
Fit. Lt. *‘ Tommy ’’ Rose) on March 27. Last week's flying time 
was forty-six hours 


BROOKLANDS 

Last Sunday nine machines flew to Shoreham for breakfast, return- 
ing to Brooklands for lunch, and a second party proceeded to Brox 
bourne for tea. Messrs. T. U. Dunn and R. B. Barrington, of the 
College of Aeronautical Engineering, have now taken their “ A" 
and ““C” ground engineer's licences (including compass adjust- 
ments and turn and bank indicators), whilst Mr. Mann has taken his 
ground engineer's “‘ B"’ licence, and O. E. S. Carter his “‘ A” ard 
““C” only. Messrs. Hepburn, Gardner and Roland completed their 
first solo flights last week, and Mr. Hepburn qualified for his “ A ”’ 
licence. Owing to Court mourning, the Roya! Engineers’ Flying 
Club will be unable to participate in the Brooklands Associated 
Clubs Dinner and Dance at the Park Lane Hotel on April 18. The 
landing competition finals will take place on March 29. 


NEWCASTLE-UPON-TYNE 

Last week, during which the flying time was 82 hr. 50 min., Mr 
F. Sydenham, who is training under the air League scheme, went 
solo, and Mr. L. Sample completed his “A” licence tests. Mr 
A. A. Rumsey has taken over the duties of chief instructor on the 
departure of Mr. F. T. J. McGevor, who has been with the Club for 
a number of years, to take up a position with British Airways 
Mr. H. Mitchell has joined as assistant instructor 

The Club is now operating four Gipsy I Moths, one Spartan and 
a Puss Moth. One of the former machines is equipped for night 
flying and has co-operated for over 6} hours with the local anti- 
aircraft searchlight unit. Herr Kronfeld has visited the Club with 
his B.A.C. Drone. The chief instructor is giving a series of informal 
talks on navigation, airmanship and meteorclogy every Thursday 
evening from 8-9.30 p.m 


PLAY 


somehow to make their feet revolve accurately at such an 
extraordinary speed that they appeared as 1 mere blur 

The Portsmouth Club, incidentally, has recently been re- 
constituted, and, on November 1 last year, was completely 
taken over from P.S.1.0.W.A, under the joint management of 
Mr. O. R. Guard and-Sir Charles Rose—both private owners 
At the moment, the fleet consists of one Moth Major and two 
Gipsy I Moths, while Fit. Lt. H. J. A. Williams is the chief 
instructor. The amount of flying being done is steadily rising 
month by month. 
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An Indian Appointment 


| ce ms H. BURBURY left for Delhi by Imperial Air- 

ways on n Mare h 15 to take up a position as special charter 
pilot and deputy chief pilot to Airwork’s associated company, 
Indian National Airways. Flt. Lt. Bufbury is to deputise for 
F/O. A. G. M. Cary, the I.N.A. chief pilot, who is at present 
home on sick leave and will share with him the privilege of 
piloting the Viceroy, whose Avro 642 is maintained and 
operated by I N.A. 


A Paris-Saigon-Paris "Air Liner” Race 

To Aero Club de France has recently issued the details of 

the long-distance handicap air race which it is organising 
Machines must carry an operating crew of 
two men, or one and an automatic pilot. Competing aircraft 
must be capable of flying 2,312 miles without landing; they 
must be of the multi-engine type, capable of flying with full 
load on one engine at a height of at least 6,56o0ft.; they must, 
in addition to the pilot or pilots, carry at least four passengers 
and a certain quantity of freight. 

The outward journey, which will begin on Sunday, 
October 25, will be: Paris, Baghdad, Allahabad, Saigon (6,655 
miles), and the homeward route: Saigon, Allahabad, Baghdad, 
Cairo, Paris (7,060 miles). The handicaps will be based on a 
formula taking into account the speed, the total payload, wing 
area, cabin capacity, and the engine horse-power. Entries at 
2,000 francs (about £26 14s.) per machine—half of which will 
be refunded to all competitors leaving the starting point— 
will be received up to May 25 next by the Commission 
d’Aviation de |’Aero Club de France, Paris, from whom full 
narticulars of the event can be obtained. 


for next October. 
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Back to the Present 


*“* England Have My Bones,’’ by T. H. White. (W 
Sons and Co., Ltd., 8s. 6d.) 


i wie were a newspaper film critic and England Have My 
Bones were a film I should undoubtedly give it so many 
stars that two lines would be needed for these alone. It is the 
personal: journal of a man who is intensely interested in a 
thousand and one features of life in the country 

He chats charmingly about flying, hunting, shooting, fish. 
ing, darts and pet snakes. Even the most energetic opponent 
of blood sports will learn to see, at least, partly eye to eye 
with the killer. Mr. White does not pretent that the fox 
enjoys the experience. 

To me, of course, and to most flying people, the sections of 
the diary devoted to a course of training at ‘‘Credon’’ are in- 
tensely interesting. The author has managed to convey the 
feelings and experiences of the pupil in a way that can hardly 
have been equalled. 

I derived the greatest possible, if unfair, pleasure from 
pinning-down the personalities and places. Did not his 
‘ Johnny Burns ”’ give me my first half-hour of dual instruc- 
tion at another club several years before, and did he not 
say similar things to me? He is so much more well known 
now, and ‘‘Credon’’ has changed—perhaps irrevocably 

When Mr. White went over to ‘‘ Handley ’’ to see the Auto- 
giros he was forewarned not to ‘‘say anything against them 
They are all unbalanced about them.’’ Let us hope that 
they continue to be so enthusiastic that they are said to be 
‘‘ unbalanced.’” He went up with ‘‘ Mr. Sedge,’’ and 
Marsh (none other—and this is my only ‘‘ give away’) ob- 
tained another convert. INDICAT 


Collins, 


AN UNUSUAL TWO-STROKE ENGINE 


Rotary Valves With Novel Features : 


1 lb.jh.p. Hoped for in Sixteen-cylinder 


Aero Unit 


OME unusually interesting features are to be 
found in a new two-stroke design now in pro- 
cess of experimental manutacture for aircraft 
and other engines. 

The object of the designer, Mr 
is to produce double the horse power of an 
equivalent four-stroke engine. A Zoller com- 
pressor (or possibly two) is employed to sup- 
ply mixture through piston-operated inlet 
ports in the walls of each of the cylinders. 
In order to induce turbulence the ports are 
formed like a series of turbine blades. 

A form of rotary valve, which demands 
special description, allows the exhaust gas to 
escape through a water-cooled internal mani- 
fold, and the port openings are of such large 
area that with an opening of 72 deg. early a 
time-area diagram of ample proportions can 


Cuddon-Fletcher, 





the gas pressure on the exposed part of the 

sleeve valve tends to dent the sleeve inwards 

lowest point, and to expand it against the 

housing elsewhere 

It is obvious that as the rotates 1 th 

split with it, the application of pressure will 
move farther away from a point opposite 
to the split until the desired sealing action is 
no longer attained. To counteract this there 
are no fewer than three concentric sleeves of 
light sections. All rotate together as a single 
valve, but the splits are so disposed that there 
is always a sealing action when desired. The 
splits are not I 


sleeve 


continuous along the whole 
length of the sleeve, but are arranged in over- 
lapping lengths so as to avoid leakage. The 
split in the outer sleeve is so arranged that 
it does not interfere with the oil seal when the 





be obtained, even if the closing point is about Y 
bottom dead centre. Thus, if the gas pres- 

sure is maintained at the same level as that A 
in the cylinder at the point of inlet-valve 
opening, the whole of the upstroke will be 
available for compression 

It will be gathered that while the ports are open the exhaust 
gas forms an upwardly moving column, and the cylinder walls 
are swept by a rotating swirl of incoming gas, a condition in 
which there is the least chance of mechanical mixing. 

The theory underlying the design of the rotary valve is 
most ingenious. As the designer points out, there is no likeli- 
hood of the oil film, in a bearing, breaking down under explo- 
sion pressures, provided that the oil supply and bearing areas 
are sufficient. Actually, the bearing area of the rotary valve 
is more than sufficient, and a pressure oil feed is applied 
approximately half way up the circle in the direction of rota- 
tion, excess oil being removed by a scraper edge and scavenge 
pump at a point approximately opposite the feed. 

It is in regard to the methods of sealing that the greatest 
ingenuity is displayed. If a sleeve, split along its top edge 
and surrounded by a solid tube, be subjected to sufficient pres- 
sure at the bottom the lower edge will be flattened inwards 
and the remainder of the sleeve will tend to open out against 
the walls of the tube. 

This is the principle of which the designer has made use, for 


section 


through the the 
cylinder and rotary exhaust 
valve. 


“' valve is under pressure. 

In order to protect the internal diameter of 
valve from the exhaust flame, an inner 
water-cooled exhaust passage is provided hav- 
ing a definite clearance of several thousandths 
of an inch from the sleeve. This water-cooled 
passage is supported from the ends only, but, being inherently 
stiff in form, and subjected to only moderate pressures, it 
should not seffer appreciable deflection Further, such ex- 
haust gas as can leak between the and the inner 
diameter of the valve no loss of compression, and be- 
comes inert as it enters the constricted annulus, and thus can- 
not cause overheating. 

As outputs of no less than 200 h.p. per litre are ex] 
it is obvious that cooling methods will be all important 
this connection the water-cooled engine will be assiste 
Cross linerless aluminium cylinder and aluminium heads. 

A four-cylinder-in-line engine is in the course of construction 
after preliminary experiments on a single-cylinder and four 
cylinder units 

In the case of a proposed aircraft engine sixteen cylinders 
will be employed in four banks set in cruciform arrangement, 
and it is hoped that the dry weight of the engine will be less 
than 1 lb. per h.p 

Mr. A. Cuddon-Fletcher’s address is Somerton Hall, neat 
Great Yarmouth, Norfolk. 
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THE 


Further Particulars of the Mercedes-Benz 
“LOF6” Engines of the L.Z.129 : 
Long-Period Power 800-900 b.h.p. : 

Maximum Power 1,200 b.h.p. 


INCE describing the new German Zeppelin airship L.Z.129 
(Flight of March 5 and 12, 1936) further information 
concerning the Diesel engines with which the airship is 
equipped has become available. It is now revealed that 

three German firms were in the field for the order, and that 
this was given to the Daimler-Benz company of Stuttgart in 
1932, mainly because of the work that firm had done on its 
OF2 aeroplane diesel (see Flight of January 2, 1936). 

Some surprise was caused when Flight announced recently 
that the Diesel engines in the L.Z.129 were of the sixteen- 
cylinder vee type. The manufacturers explain that the greatly 
increased power required for the L.Z.129 as compared with 
the Graf Zeppelin raised some very difficult problems, and that 
it was felt that the technique of Diesel-engine construction had 
not reached a stage when 100 horse-power per cylinder could 
be contemplated with equanimity. Consequently it was 
decided to follow in a general way the lines of the OF2, 
which was a tWelve-cylinder -engine developing 750 b.h.p., 
but to give the new engines eight cylinders per bank instead of 
six. In this way the desired power could be obtained without 
resorting to supercharging, the torque would be very even, and 
the running of the engine generally smooth and free from 
vibration 

Preliminary Work 


A great deal of time was spent in calculating the approxi- 
mate crankshaft diameter, torque variation and similar sub- 
jects, and as details of the reduction gearing and airscrews 
were available from the start, the whole study of the design 
could be tackled in considerable detail from a theoretical point 
of view before actual manufacture was undertaken. One 
result of this was that when the first engine went on the test 
bench the measured figures agreed remarkably well with the 
calculated ones. Prolonged test runs, including two of 150 
hours each, non-stop, gave the necessary assurance of relia- 
bility, and ultimately the makers were able to give the 
Zeppelin company a long-period cruising power of 900 b.h.p 
That the reserve of power is large will be evident from the 
fact that the maximum power developed by the engine is 
1,200 b.h.p. 

Fuel consumption is always of importance in aircraft, but in 
an airship which may cover many thousand miles non-stop it 
becomes of even greater importance. The consumption figure 
which the Daimler-Benz company gave the Zeppelin engineers 
was 180 grammes (0.484 Ib.) per horse power per hour. 
Finally, the actual figure obtained on test was under 170 
grammes (0.374 Ib.) per h.p./h. 


THE DIRECTOR 

HE Air Ministry announces that the Secretary of State for 

Air has appointed Lt. Col. H. A. P. Disney as Director 

of Production at the Air Ministry. Lt. Col. Disney will take 

charge of the nucleus Production Section which has already 

been formed, and will be responsible, under the Air Member 
for Supply and Organisation, 
for organising the production 
of aircraft, aero engines, and 
all clasess of technical equip- 
ment required by the Air 
Ministry under the approved 

programmes 

Lt. Col. Disney, who was 
educated at Marlborough and 
Caius College, Cambridge, was 
granted a commission -in the 
Territorial Force, and at 
twenty-one was a pilot in the 
F.C. in France. In 1916 he 
joined the War Office staff and 
me chief liaison officer in 
fance with the Air Board, 


puty Assistant Director of Lt. Col. Disney. 


“HINDENBURG’S” 


FLIGHT. 


NEW DIESELS 


The maximum power of each of the airship's four engines is 
1,200 h.p. ; 900 h.p. will be used for cruising. 


The crank case of the LOF6 is in two halves, split hori- 
zontally, and is in light alloy castings (Silumin-Gamma), the 
bottom of the lower half having ample cooling fins The 
crankshaft runs in nine plain hardened bearings, and is pro- 
vided with balance weights The big-ends of the connecting 
rods run on roller bearings on the crankpins, and the pistons 
are of Elektron. 

Two scavenge pumps in the sump of the crank case force 
the lubricating oil to the tank via the oil coolers. A main 
pump draws the oil from the tank and delivers it, via a filter, 
to eight plunger-type pumps, each of which supplies one crank- 
shaft main bearing 

Fuel injection is by four Bosch pumps driven from the rear 
end of the crankshaft. Each pump supplies four cylinders. 
An idling control enables the engine to be run slowly on either 
16 or 8 cylinders 

Steel cylinders are used, and each has four valves, two inlet 
and two exhaust, operated by push-rods from camshafts in 
the vee between the cylinder blocks. The cylinder heads have 
oil-retaining covers and the push-rods tubular housings 

Reversal of the engines is available for manceuvring pur- 
poses, this being accomplished by turning the camshafts by 
means of compressed air, which is, of course, also used for 
starting the engines. In each engine car there is a compressed- 
air bottle of 50 litres capacity at a pressure of 60 atmospheres, 
and each engine drives a two-stage compressor for charging 
the bottles. To facilitate starting in really cold weather pro- 
vision is made for heating the water and lubricating oil. 


OF PRODUCTION 


Aircraft Equipment in 1917, and later Deputy Assistant 
Quartermaster General with the Forces.in Italy. After special 
service in France he was promoted Lieutenant Colonel at the 
age of twenty-four, and was thrice mentioned in despatches 
After the Armistice ne became G.S.O.1 (technical) in London 
and in 1919 Aeronautical Adviser to the Ministry of Labour 
Since the War he has been connected in an executive 
capacity with several important telegraph and wireless firms, 
and since 1932 has held a high executive position with E. K 
cole, Ltd, the well-known radio manufacturers, of Southend 


Gaps in Our Civil Air Policy 
ONTINUING the B.B.C.’s ‘‘ Conquest of the Air *’ 


serics 
was devoted to ‘‘ Great Britain's Place 
The speaker was Group Capt. W. UH. 
Primrose, who concisely summed up the civil aviation pro- 
gress. of halt a dozen countries. -and then proceeded to point 
out some directions in which we lag behind—notably in the 
matter of not serving South America, the British West Indies, 
West Africa and the ports of China. He also asked if we were 
wise in putting all our Empire Route eggs in the flying-boat 
basket, and criticised our fog-landing shortcomings at home 


last week's talk 
in World Aviation.’ 
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THE INDUSTRY 


Aluminium 


LUMINIUM sheet, strip and circles form the subject of a 
catalogue issued by the British Aluminium Co., Ltd., of 
Adelaide House, King William Street, London, E.C.4. 


Hobson Share Issue 


in order to finance an expansion of works capacity necessi- 
tated by greatly increased orders, H. M. Hobson (Aircraft 
and Motors) Components are shortly to make a new issue of 
5s. shares to existing shareholders. 


Electrical Testing Apparatus 


WV EASURING and testing instruments for the electrical, 

radio and allied industries form the subject of a catalogue 
issued. by the Government Contract and Instrument Depart- 
ment of E. K. Cole, Ltd., Southend-on-Sea, Essex. 


Heenan and Froude Development 


- is announced that a strong group has acquired from S.T.B. 
Motors, Ltd., the entire assets of Heenan and Froude, Ltd., 
of Worcester. The new board will consist of Messrs. C. L. 
Hill, A. P. Good,.A. W. P. Macwhinnie, D. H. M. Boyle and 
W. M. Ratcliffe. It is intended that the business shall be car- 
ried on as before under the name of Heenan and Froude, Ltd 


New Plant for Heston 
See Airwork central repair station at Heston is installing 
an 


Anodic plant, which, of course, is used for applying 
electrical protective treatment to aluminium and duralumin 
tanks. It is believed that Airwork is unique among aircraft 
service organisations in possessing such an item of equipment 
which will enable the whole 
anodising fuel tanks to be carried out on the premises It 
will be recalled that Airwork has contracted to manufacture 
200 petrol tanks and roo oil tanks for A. V. Roe and Co 


process of manufacturing and 


Information on Alloys 


N extensive series of leaflets, intended for addition to the 
company’s ‘‘ Noral’’ handbook of aluminium and alloys, 
has been issued by the Northern Aluminium Co., Ltd., Bush 
House, Aldwych, London, W.C.2. 
Ihe new additions, briefly, cover the following products: (a 
a new alloy, N.A. 57S, aluminium-magnesium-chromium, of 
the non-heat-treated type and with qualities of high strength 
and resistance to corrosion; (b) additions to the list of alloys 
available to B.S.I. and D.T.D. specifications; (c) details of 
250 new extrusion dies; and (d) weights of tubing. 


A NEW COAT for Horatius in Imperial Airways’ workshops being quickly admin- 
istered by the B.E.N. Patents P.10-type portable spraying plant seen in the fore- 
ground. Driven either by an electric motor or small petrol engine this plant is 
particularly suitable for dope spraying, and is one of the several different types made 
by B.E.N. Patents Ltd., Gorst Road, Park Royal, London, N.W.10—who, incidentally, 

have recently received a Government contract for similar equipment. Sir Henry 


AERONAUTICAL PATENT SPECIFICATIONS 


numbers in brackets are these under which fications 


and abridged, et« 


Varch 26 


the Speci 


De printed 


Published 


1936. 

31630. Brackevrn Arropraxe and Motor Co. Lrp 

Practice bombs, smoke and gas shells, and the like 

Cuance Bros. & Co., Lrp., and Hoimes, 

lamps for aerodrome floodlights and beacon 

488. Snort Bros. (Rocuester & Beprorp), Lrp 
aircraft (443,516 


ACKRURRX, R, 


3355 


W ings for 


PUBLICATIONS, ETC., RECEIVED 


Complete Model Aircraft Manual, by E. T. Hamiltor 
the Bodley Head Ltd. , Vigo Street, London, W.1 

Flying Adventures, by W. Mitteltholzer. Price 10s. 6d 
50, Old Bailey, London, E.C.4 

{eronautical Research Committee Report 1666 
Tests on Longitudinal Control of a Low-Wing Monoplane with Spe 
to Wing Wake, by J. E. Serby and R. P. Alston, price 2s. ; No. 1673 
Tests of High-Pitch Airscrews, by C. N. H. Lock 
price 2s. H.M. Stationary Office, Kingsway 


Price 12s. 6d 


John Lane, 


Blackie and Son Ltd, 


and Memoranda: No Full Seale 
ial Reference 
Wind Tuam 
H ateman and H. L. Nisggy 


National Advisory Committee for Aeronautics Report No. 528 
Hinge Moments of Airplane Control Surfaces ab w TA 
No. 530: Characteristics of the N.A 
and Variable-Density Tunnels, by E. N Clay, 5 cents. No& 
Aerodynamic Characteristics of a Wing with Flaps including Flap Lo 
Downwash, and Calculated Effect on Take-Off, by R Platt, 10 cents. No. a 
Tank Tests of N.A.C.A. Model 40 Series of Hulls for Small ¥lying Boats and 
phibians, by J]. B. Parkinson and J]. R. Dawson, 15 cet No. 544: Combustiall 
in a Bomb with a Fuel-Injection System, by M. Cohn and R Spencer, 10 
Report No. 546 The Effect of Turbulence o 
Schubauer and H. L. Dryden, 5 cents. Super 
D.C., U.S.A 


Reduction & 
Harris, 10 cone 
Tests in the Full-Sealt 


lat Plates, by G. : 


\\ ashingtag 


INCREASES OF CAPITAL 3 

REDWING AIRCRAFT COMPANY LTD. (27, John Street, Bedford Ram 
London, W.C.1 he nominal capital has bee reased by the addition of £28) 
bevond the registered capital of £100. Tt iditional capital is divide nto dl 

ordinarv shares of 5s. The 100 ordinary shares of #1 in the orizinal capital have Bay 


sub-divided into 400 shares of 5s 


NEW COMPANIES 


the notes bel r rea of sha ar usually, 
mewhat abbreviated 
THE UNITED AIRCRAFT COMPANY 
1 ' arch 14 with a nomit 
1 the b f mant 
ds, et First dire 
mshire Sq., London, E.C.2 


LIMITED wa 


capita fst 


2S a privals 
The objects 
lanes and aim 


Cran & Co, 


ISINESS ¢ 


BIRMETALS LTD 
in #1 shares Objects 
in all classes of metals including the 
deformation and any other treatment 
as a trade mark ; to manufacture and de 
first directors are Cyril C. Maudslav, Nort! 
Percy Pritchard Merriemont, Barnt Green, W 
Kenilworth Road, Coventry. 


Private 
to carry o1 


JOHN SHORT, LTD 
March 20. Capital 
carry on the business of designers and buik 
dealers in aircraft of all kinds and other 
raft and vehicles The directors are 
Cecil A. Rea, R.A.F.O The 

! Mas 1, Glent 

John Short 


Private « 
#20.000 in {1 shares 


( resce 
A venue 


70, Bishopsgat 


EXETER AERO CLUB, LTD 
registered March 21 Capital, £100 in {1 
Objects: to establish and conduct a fiying @@ 
The subscribers are Whitney W. Straight, Brettenkam 
House, Strand, London, W.4 ompany dir., Fdk. AS 
Gwatkin, 31 4, Basinghall St., E.C.2, soheitor, 


Private compaaiy 


EXETER AIRPORT rD.—Private compat 
registered March 21. Capital, £5,000 in {1 sha 
t ss of proprietors @ 

es The subscribers are hiteey 
4. S. Gwatkin 


Object rv on the isime 
airports 


W. Straight 


IPSWICH AIRPORT, LTD 
registered March 21 Capital 
Ihe objects and other particulars are sin 
of Exeter Airport, Ltd., above 


Private co 
£5,000 in £1 
lar to 


PLYMOUTH AIRPORT LTD 
registered March 21 Capital, £5,000 in £1 
The objects and other particulars are similar t@ 
of Exeter Airport, Ltd 


> te com 
Private pa 


above 


D.O. ENGINEERING COMPANY, LTD.—® 
company, registered March 21. Capital £1,000 
shares. Objects: to carry on business as mee 
and general engineers, manufacturers of and ¢ 
in air and sea craft, vehicles, motors, et Dire 
William P. Dunphey, “ Gogarth,” Preston 
Weymouth, engr Frederick C. Ormerod, 
Tree Avenue, Coventry, ener. Registe 
Parkes Rd., Canley, Coventry 











